ll... a... 


For attaining the 


KNOWLEDGE and PRACTICE 
O F 


COMMON ARIT HMETICK. 
The Eighth Edition, very much enlarged. 


_— — = 


Firſt compoſed by Edmund Wingate 
late of Grayes-Inne Eſquire. _ 


Aﬀerwards upon Mr. Wizgate's requeſt, En- 
 larged in his Life-time - Alfo ſince his Deceaſe 

carefully Reviſed, and much improved, as will 
© appear by the Preface and Table of Contents. 


y FOHN KERSET, Teacher of the 
MF amcicts, at the Sign "ofthe Globy in 
Shandots- ſtreet 1n Covent-Garden, 
— 


Boectius Arith. lib, 1. cap. 2. 


anime Conditoris 


LONDON, 


Printed by E. H. for F. Williams at the Sign bf the Crown | 
1n St, Paul's Church-yard, 1683. 


Do — 


—— 


La 


Omnia quecungue a primeva rerum natura conſtrutta ſant, Nume- | 
rorum videntur ratione formata : OY | 


M W; Ingate's drnmancl M A 


. I 7 Containing 
APLAINandFAMILIAR METHOD» 


I 


—— 


2: NC 
FNOV 1960 


- - a Aa * 4 Y * . P—_s 


ab 


> 21110 T9 tHE 
| RIGHT HONORABLE 


THOMAS 
Earl of Arandal and Surrey, 
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AN OB Bd 
Right Honorable, 


HE 260d AﬀeFtion you bear 
SODS. to all kind of Learning, 
NS ad in particular to the 
Mathemarticks, makes mt 
ad venture to preſent your 
| Lordſhip with this Traflate 
of Arihmetick, Becauſe that frt; com- 
pared with other Mathematical Sciences i 
as the Primum Mobile, #12 reſpeft of the 
other inferiour Orbs : For as the Poets wſed 

Az in 


The Epiſtle Dedicatory, 


in times paſt to ſay of Venus, Sine Ce- 
rere & Baccho friger Venus , ſo may 1 
alſo confidently averr of them , "without 
Arithmetick they are Poor , and without 
Motion. Preſuming « therefore | that your 
Lordſhip, loving the Art , cannot diſ- 
affet the Artiſt, ner his intention” to do 
good in that kind, I am bold to ſhelter | 
this Treatiſe under your Lordſhips prote- 
ftion, bumbly intreating Your gracigus-Ac- | 
ceptation, and earneſtly. defiring. for. ever | 
to remain | 


Your Honours, -in all 
Service affeionately | 


devoted , 


EDM. WINGATE, 


PREFACE 


FOHN KERSEY. 


aQ&{EBout the year 1629.0urLearn- 
2&8 cd Countreyman Edmund 
SW Wingate Eſquire , publiſhed 
SS a Treatiſe of Arithmetick 
9 divided into two Books, the 
== one intituled Natural Arith- 
| metick,, the other Artificial 
Arithmetick ; and in regard his principal de- 
ſign in that Treatiſe was, to remove the diffi- 
culties which ordinarily ariſe in the practice 
of Common' Arithmetick,by the help of artificial, , 
or borrowed Numbers , called Logarithmes 
(whoſe proper work is to perform Multiplication 
by Addition ; Diviſion by Subſtraion, _ 
A 3 © 
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he did then in his faid firſt Book omit dis 
VETrsS pieces of Commen or Practical--Arithe 
metick, which for the perie& and univer- 
fal underſtanding thexeof ;;were necellary to 
have keen inſerted. But after the firſt im- 
po_ of both thoſe Books was ſpent, our 
- Aunthax bej ned tg” take;zcape 

of the ſecond / Pen «hk  bis- of- 
fiſtance therein ; yet his other nece ry em- 
ployments not permitting him to purſue his 
ſaid purpoſe, he was pleaſed to impart his 
thoughts concerning the fame unto me , to- 
gether with his requeſk, that | would pe- 
ruſe the faid firſt Book , and ſupply it with 
ſuch pieces of Prattical Arithmetick , which 
far the reaſons aforefaid were wanting in the 
firſt Edition, 

In purſuance of which. requeſt,/'1 have 
contributed my Talent towards perfectin 
this Tractate , upon our Authats © foundg- 
tion _. partly in his life time $9 his good 

, and partly ſince his deceale, in fe- 
_ Editions committed to- my- care. to be 
. Prepared for: the Preſs ; wherein I have yr 
fed my beſt endeavours ,' as ,well- to prex 
ſerve this Book as a Monument. of our fa1d 
Author's worth , as alſo to make ,it @:COMm- 


ren Store-houſe ot : Common areas 
| | _ from 


The Oheſuc? 


from whence the! ingettions may be furs 
adh'd with the: exceflencies | of "that Art, 
in reference both to common Afairs, as al- 
{o to the' Praftical parts ' of -the Mathema- 
ticks: : And im order to thoſe ends I have 
ande theſe following Alterations and Addi- 
tions, Thatnely, 

Firſt, For the: Eaſe and- Benefit of ſach 
Learners, who deſire only fo wach Skill 
in Anthmetick, as is uſeful in ORE; ; 
m_ ; and ſack” like ordinafy En 

- the Doctrine: of whole” Wumbets | 4 
Cnick m 'the firſt "Edition 'Was' inter- 
mingfted -with Definitions arid | Rifles con» 
cerning "broken  Naitabers , commonly cal- 
led Fractions) is *now entixdly handled 
apart.” And 'to the end the: full! know- 
ledge i of - Pradtical | AHithmettck in whole 
Numbers might - mere clearly appear, I 
have explained divers -of the' old Rules in 
the firſt © five Chapters , and framed anew 
the Rules iof Dzvifrox j- Redution , and the 
Golden Rule in the ſixth , ſeventh , eighth, 
and ninth Chapters. fo "that now Arith- 
metick- in whote- Nambers is plainly and 
tally handted before” ny. entrance: be mite 
Ito: the Tt paths of FraQions, it the 
f Bit whereof ſome” Learners 'ar8"” b-\dif 

A 4 couraged, 
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couraged , that they ' make a ſtand, and * 


cry out , non. plus ultra, there's no progreſs 
further. 

Secondly, To affiſt fuch young Students 
as deſire to lay a good Foundation for the at- 
taining of a. general Knowledge in the Ma- 
thematicks , I have in a familiar Method de- 
livered the - entire Doing” - of Fraftions , 
both Vulgar and Decimal, which was omitted 
in the firit Edition ; and have alſo newly 
framed the Extraction of the Square and 
Cube Roots, in a method which by Expe- 
rience is found to be much eaſier than that 
commonly uſed heretofore, and 1s exactly 
ſuitable to the Conſtruction or Compoſition of 
gquare and Cube numbers. 

Laſtly, I have addedan Appendix, which 
is furniſhed with variety of choice and de- 
bghtful knowledge in-Numbers, both PraQti- 
cal and Theoretical. In all which perfors- 
mances, I have earneſtly. aimed at Truth, 
Perſpicuity, and exact Corre&tion both of the 
Text and Numbers ; fo that I hope this Book 
15 now ſupplied with all things neceſſary to 
the full. Knowledge and* Practice of Common 
Arithmetic|:, the uſefulneſs whereof 1s ſo 'ge- 
nerally known ,, that there will -be no need 


pf Arran to excit;any one: that Fra 
| | ires 


: DT 


_ + BB AA eas > 


- of I have ' expounded at large in a Trea- 
tiſe lately publifh'd, = 7 »19 
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fires his own or the Publick Good, to bg 


acquainted with ſo excellent an Art. 

But _if the more curious Artiſt ; after he 
is well exercisd in vulgar Arithmetick, de- 
ſires further inſpe&tion into the Myſteries 
of ' Numbers , his beſt Guide js the admira- 
ble Art called A/gebra ; the Elements where- 


JOHN KERSEY. 


a” 


M—_ — — 


—_— 
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Where thoſe Chapters of Me. VWingate's, that 
- have been altered and framed anew by Jolm Ker- 
Fey; are diſtinguiſhed by this mark £8 ,! ad 
thoſe Chapters that have been entirely. 'Com- 
poſed by the ſaid 7. XK. may be diſcovered by 


this Aſterisk *, 


The Doctrine of whole Numbers is contained in 
the firſt 15 Chapters, the Titles whereof are 


theſe following. 


C hap. Pag. 


If am the Notation of Numbers, --— 1 
YAH Concermng Englith Moneys , Weights 2 2 


Meaſures, c. um 
Addition, ——————- 3 
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The Rule of Falſe ——— — —— 


The Doctrine of nas both vulgar and Decimal, 
is coutained in the 16th Chapter next following, 


Concerning Vulgar Fradtions; 


* Wotation: — 
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* RAMON ——— —.7 
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* The Rule of Three Direlt, — — — 
* The Rule of Three inverſe. 
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* The Rule of Falſe, CCC | 

The Extraction'of Roots is contained in the two 
Chapters next following, 


IF The Extraftion of the Square Root .- 32/57 
f7 The Extrattion of the Cube Root. - 3312709 
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The Relation of Numbers in quantity and quality 
is contained in the two following Chapters. 


The Relation of Numbers in Quantity——— 34/290 
The Relation of Numbers in Quality; _— 
- © Arithmetical and Geometrical Proportion, — 351205 


The 
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Gain, Barter, F ip, and meaſuring of 4360 
Tapeſtry —— egg wn 
* Intereſt of Money, with Tables to =; 
1363 


Annutties, Cc. at rate Per centum 


from 41. to 121. and the manner of making 
thoſe Tables — 


—61440 
* A Demonſtration of the dduble Rule of F "by 4.43 


lowſhip. __—_ 
* A Demonſtration of the Rule of Alligation, $446 
—9/461 


with its uſe inrhe ty ſetion of Medicines — 

* A Demonſtration of the Rule of Falſe 

* AColleition ah ſubril Queſt ions to exerciſe al 
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The Firſt Book, 
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CHAP. I. 
Concerning Notation of Numbers. 


1. RITHMETICX is the Art of Ac- 
compting by Number. As Magni- 
tude or Greatneſs is the Subject of 
Geometry, {0 Multitude or N amber 1 is 

that of Arithmetick. 

11. Number is that by which every Number. 


thing is numbered ; or that which an- 
ſwers 
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ſwers this queſtion, how many ? (unleſs it be_ans 


ſwered by nothing : ) So if it be asked how many 
sare in 4 week, the anfwer is ſcyen, which is 

called Number. 

111. The Notes or Characters, by 

The Cherafters 1 ;ch » is Ry exprel- 


Fl ppt? num- ſed, are.th 2 20S 3. wes 


EIBER 
9 ng a Md err? 
heſe PS. ire fer Lu 

Hicant a, or a Cypher. . 

YV. The ſignificant fignres are the firſt nine ; viz. 

1,2,3,445467,3,9. The firſt whereof is more parti- 

cularly called "ar: kluits 05 Unity, aadghe reſt are ſaid 
to be compoſed of Unities : "fot 2 Y compoſed of two 
Unities, 3 of three Unities, &c. 
3: Fhe Cypher is the taft , which thongh- of + 
ſelf it Ggnifies nothing, yet being annexed after any 
of the reſk, it increaferh rheit value : As will appear 
ja-the following Rulcs._..... cot Ls 

VII. Arithmetick hath two parts, Notation and 
Numeration. 

VIII. Notation teacheth how-to expreſs, read,or 
declare, the ſignification or value of any num- 
ber written, and alſo ro wiite. down any num- 
_ propounded , with proper Characters in their 


ue PIAces, , . 

"EY * / Fx A Number i 15 "(aid to hayeiſo mas 

| wins bo Ty places or degrees; as thoxe are 
A Cttaradcters int ” nmber: #1z,, when 


wi divers frgures:,.. wherhier they be in- 
termixt with a Cypher or Cypticts or 'ttot', care 
paveditogerher lite letters in'd word, wichont any 
poiur,contmalime,or other note of FiftmCtion 1 _ 
poſed; 


ras 4 * 
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{&d, all thoſe Characters make. but one. numbex,, 
Lich conſiſts of i many places as there are Cha-: 
radters ſo placed tonether : ſa this number. 205, con 
filts of 3. places,: and this 3a6ao of five places, : &c.. 
\X.. Nacation conſiſts in the knowledge, of: twa- 
things ;, viz : the, order of places, and. the value: os 
every place in. any number, _....... SEE 
X71. The order of the places is. from the Fn wp 
right hand tawargs the left.: . Sa, in, this 422i ay, 
number.465, the figure 5 {tandeth in the; .- 5.1 
firſt place, 6 in the ſecond, and 4 in the third J 
likewiſe in this number 7560 , a, Eypher ſtands in 
the firſt place, 6 in. the. ſecond, 5, in, » and. 

LESTER. 7 ns. ei on ned 
X11, The. firſt place, of a Numher, The values of 
(which as before is the outermoiT, to- Waces in ang 
wards the right band.) is called the place hors 
of Units or Unities ; in which. place any, AUEE, 

hgwberh its- own ſimple value ; {@ in. this nu 
465, the-figure 5 ſtanding, in the firſt place ſignifierh. 
ive Unities, or five. . * =O —_ 
X1T1. The ſecond place of a number is called the, 
place of Tens ;, in which place any figure ſignifieth, 
ſv, many Tens as the figure contalneth Unities. :. ſa 
in this number 465, the. figure 5.in.the firſt place: 
ſignificth ſimply five,, but the figure &in, the ſecand- 
place-ſignifieth ſix tens, or ſixty. ;.. __ 
XIV. The third place. of.a.number is called. the 
place of Hundreds: in which place any figure fige. 
nitzeth ſo many Hundreds as there are Unicies. con- 
tain'd in the, figure : So inthis number 465, thehi- 
gure_ 4.1n the. third place fignifieth four Hundreds : 
wherefore if it. be required to read or pronounce 
tits number 465, you are to begin on the A 

an 
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and according to the aforeſaid rules to pronounce 
it thus, four hundred ſixty five ; likewiſe this nutn- 
ber 315 is to be pronounced thus, three hundred 
and fifreen : and this number 205, two hundred 
and five; alfo this number 500, five hundred. 
Whence it is manifeſt, that although a Cypher of 
it {gf ſignifies nothing, yet being placed on the 
right hand of a figure ir increaſeth the value thete- 
of, by: advancing fuch figure to a higher place than 
that wherein it 'would be ſeated, if the Cypher 
were abſent. * | 
The true reading or pronouncing the value of 
any number written, as alſo the writing down any 
yumber propounded, depends principally upon a 
Tight underſtanding of the three firſt places before- 
mentjoned, and thereforel ſhall aUviſe the Learner 
tobe well exercis'd therein, before he proceeds to 
the following Rules. | | 
© XY. The fourth place of a number is called the 
place of Thouſands (that js, atiy number of Thou- 
{ands under ten thouſand;) the fifth place tens of 
thonſands ; the. ſixth place Hundreds of thouſands ; 
the ſeventh place Miltions ( a Million being ten 
tundred thouſand ;) the. eighth place tens of Mil- 
hons ; the ninth' place hundreds of Millions; the 
tenth place thonſands of Millions ; the eleventh 
place, tens of thauſands of Millions ; the twelfth 
place hundreds of thouſands of Milliens : And in 


that order you may conceive places to be continu- , 
ed infinitely from the right hand towards the lefr, 


each following place being ten times the value of 
the next preceding place; but to give names to 
them would be both a troubleſom and an unneceſ- 


fary task, 
? AVI, 


on 30s 


"A os, OB 


Chap. [. of Numbers. 5 

XVI. Prom the rules uforevoing , att eaſte- way may 
be colleffed to-read or exprijc the value- * ; wt! 
of a Number \propounded:, Fiz, Let it Amy wo of 
be required to read or pronounce this _ | 
number 521426341, Firf, Diſtinguiſh'by a Com- 
ma, or Point, every three places,” brginningat the 
right hand, 'and proceedifig towards 'che/left, fo 
will the aforeſaid number be diſtinguiſhed -1nto 
parts , which may be called Periods © 12 
and ſtand thus 521, 426; -341, where" A Period. 
you may note..the firſt-perzod towards... 
the right hand ro conlilt of theſe figures 341, the 
ſecond of theſe 4.26, and the third of theſe 521. Se- 
condly, read or pronounce the figures'n every Pe- 
ri0d as if they ſtood apart from the reſt, ſo will the 
firſt Period be pronounced three kundred-- forty 
one, the ſecond four handred twenty fix : and the 
third five hundred twenty one. Thirdly, to evzry 
Period except the firſt towards the righthand;” a pe- 
culiar denomination or ſirname 1s to be-applyed, Viz. 
the ſirnamedf the-lecond*Period is Thowſgads ;,- of the 
third, 2Mitiors ; of the:fourth, Thoyſag#dt.of e1il- 
lions, ©c. ©* Therefore beginning to-proficunce at 
the higheſt Period, which, in this Example is the 
third , and.giving every Period its due'firzame, the 
{aid numher will be progounced thus, -Fiveihundred 
twenty one; Millions, four bundred twenty. foie! T, nonſands, 
three hundred forty one; ©. oo En, 

Note, When a futaber is diſtinggſhed info Pe- 
ras, as before, the higheſt-. Period will not always 
compleatly confiſt of;turee places , par ſolwtimes 
of one place, and ſometimes. of twg, nevertheleſs 
after ſuch Period is 'Pronounced as: if it ſto0d a- 
part, the due' ſirname is to be annexed 5: fo this 

"REST DOUEDW «et .. num- 
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number 3204689, after it is divided into Periods 
will ſtand thus, 3, 204, 689. and to be prononnced 
thus, Three AGlions, two hundred and faur thouſands, 
ſix hundred eighty nine, 0 

XV1I. The aforeſaid Rules for the right pro- 
nouncing or reading of a Number which is written 
down, being well underſtood, will ſufficiently inform 
the Reader, how to write down any number pro- 
pounded to be written. 
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Chap. I. of Numbers. 
Notation of Numbers by Latin Letters. 

'® WP 121 

2 |IT ' 130. 

3 !IIL 

4 ILL, or thus IV. 

5 Vs ; 

6 |VL f 

7 |VI. 

$ [VLI. or thus IIX. 89 LAXXIX, 

9 X. or thus IX. 

10 


_ 
18 Vit or thus 1IXX 5 
19 ng .or thus RS 


. or thus ID 


or thus I JC, 
. or thus LICC, 


2e0op] CID. CID. 
30000]CI), CID, CID. 


o000|C19, ar thus M, 
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CCCID99. or thus CM, 
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Concerning, Engliſh Moneys , Weights, Mea- 


ſares, &c. | 
I He things expreſſed by Nunibers ate Pony ; 
T Money, Weight, Meaſure, Time, and things 
accompted by the dozen : Of the three firſt of theſe, ' 
there are infinite kinds and varieties according to ; 
the diverſity of the ſeveral Commonnealths in which | 
they are uſed, all which here to-produce were 
both endleſs. and needlefs :__wherefore we intend | 
here to treat only of'ſuch' Moneys, Weights, Mea- * 
ſures, &C. as are uſed in this Nation, being indeed ; 
only neceſfiry for * our preſent purpoſe. + ole. | 
Il. The leaft piece of Money uſed in Eng* 10, 4 | 
land: is a Farthing , from_whence this follow-. neys. | 


SS = —_—  _— TT — 
ka 


ing Table s produced, 
I. Farthing oi oh 1. Farthing. ' 
4. Farthing s g 1, Peny. q 
12. Fence | © fakes I. Shilling. 
20. Shillings ; I, Pound. 


- Engliſh (or ſterling) Money is ordinarily written 
down with Figures after this manner, 


I. S. d. f. 
34=— 13-—0J—2 
Og — Of ——T0-——1 
C9 — O0——O06—3 
OO I2——11-——0 
OO—OO—— 0J—2 
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Chap. II. Weights, Meaſures, Sc. 9 


'The firſt Rank of the ſaid Numbers ſignifies thirty 
four pounds, thirteen ſhillings, five pence, two far- 
things: the ſecond Rank expreſleth nine pounds, five 
ſhillings, ten pence, one farthing : the third Rank,ſfix 
pounds,no ſhillings, {1x pence, three farthings,&c. 

111. The ſmalleſt Weight uſed in England is a 
grain, that is, the weight of a grain of ,., 
Wheat well dried and gathered out of .,,,,6-ime 
the middle of the ear , whereof thir- ponderum 
ty two make another weight called a 51 Hen. 3. 
Peny-weight, and twenty Peny-weight, make an 
Ounce Troy. | 

Here obſerye, That by the Statutes quoted: in 
the Margent, the weiglit of two and 
thirty: grains of Wheat make a peny 2 rig 
weight, which weight being once dif- "9 
covered by two and thirty ſuch grains, en. 7. 5. 
the ſaid peny weight (being the twen- 
tieth part of an ounce Troy) is uſually ſubdivided 
into four and twenty parts only, called alſo Grains, 
as appears by the enſuing Table. 


A Table of Troy Weights. Troy weight, 


24 Grams of Wheat 24 Artificial Grains. 
24 Grains ked! Peny Weight. 
20 PenyWeight MARC Ounce. 
12 Onnces 1 Pound Troy. 
Troy, Weight 1s ordinarily written down with Fi- 
gures after this manner. | 
i; 0z pw. gre 
JJ _—O——13 13 
0OH——11——O7 06 
OD ————O0D—— OF 20 : = 
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The firſt rank of the ſaid numbers expreſleth ſe- 
venteen pounds, frve ounces, thirteen peny weight, 
thirteen grains, of Troywerght : the ſecond rank, no 
pounds , eleven ounces, ſeven peny weight, fix 
grains : and the third, no pounds, no ounces, five 
peny weight, and twenty grains. 

Now this Troy weight ſerveth only to weigh 
Midmes lex Bread, Gold, Silver, and Electnaries, 
Mercatp.gg, Ard here obſerve alſo by the way, 
Hahnes ib Ot Troy weight regulateth and pre- 
Pax, 252,  Teribetha form how to keep the Mo- 
| : ney of England at a certain Standard. 
For abont two hundred years before the Con- 
queſt, Osbright a Saxon, being then King of Eng- 
land, cauſed an ounce Ty of Silver to be divided 
into 20 pieces, at the ſame time called Pence; and 
ſo an Qunce of Silver at that time was worth no 
more than twenty pence, or one ſhilling eight 
pence, which continued at the fame value until 
The time of Henry the ſixth, (who in regard of the 
enhancing of Moneys in Foreign parts) valued the 
ſame at thirty pence, ſo rhat then there were ac- 
cordingly thirty pieces made out of the Ounce, 
and the old pieces went then for three half pence, 
until the time of Edward the Fourth, who valued 
the Ounce at forty pence, and then the old pieces 
went for two pence apiece, After this, Henry the 
Eighth valued the Ounce of ſterling Silver at forty 
hve pence, which value continued until Queen 
Elizabeths time,” who valged the ſame Old pence at 
Three-pence the piece , ſo that all Three-pences 
coined by the ſame Queen weighed but a peny 
weight, and every Six pence wwo peny weight 3 
and ſo in like manner the Shilling and other Percey 
"T: | accord- 
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accordingly z which made the Ounce Troy of Silver 
to be valued at fixty pence or five ſhillings, as it 
now remains at this day without alteration. 

IV. The weights uſed by Apotheca- 
ries are derived from a ponnd Troy, Apothecaries 
which is ſubdivided as in the follow- Werghrs. 
ing Table © 

A Table of Apothecaries Weights. 


itt A Pound Troy 12 Ounces. 
Z AnOunce is equal J3 Drams. 
3 A Dram unto Y3 Scruples. 
JI 4 Scruple | 20 Grains. 


So that if you were to expreſs in Figures 12 
pounds 10 ounces, five drams, two Scruples, and 16 
grains : alſo three pounds, five ounces, ſeven drams, 
one ſcruple, and two grains, the ordinary way to 
write them down is briefly thus, 

SJ: San 
12—10—5—2-—16 
03 —05J—J— 1—02 

V. Beſides Troy weight before mentioned, there 
1s another kind of weight uſed in England, called 
Averdypois weight, a pound whereof 1s equal unto 
14 Qunces, twelve peny weight Troy, This Aver- 
dupois weight ſerveth to weigh all kind 
of Grocery-ware.as alſoButter,Cheeſe, Manes 15. 
Fleſh, Tallow, Wax, and every other ED ' 
thing,which beareth the name of Garbel, and where- 
of iſſueth a refuſe or waſte. 

VT. Averdupois weight is either greater or leſs. 
p of y $5 Is, When one hun- F 

rea and” twelve pounds - Averdupois 
Ae confdered 36 ne efttire welcht aaetia' 42 
B 4 COMm- 
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commonly called an hundred weight,: and then ſuch 
hundred weight is ſubdivided firſt into four quarters, 
and each quarter into eight and twenty pounds : 
again, eaci1 pound into four quarters, ar (if yon will 
be more exact) into 16 Ounces, and if you pleaſe 
each Ounce into four quarters. But ordinarily a 


pound is the leaſt quantity that is taken notice of. 


in Averdupois groſs weights. 
4 


A Table of Averdupois greater weight. 


28 pounds Be a quarter of 112 lb. WS 4 
4 guar a bundred weight, or 112 lb, 


So that if you were to expreſs by Figures eight 
hundred', "three quarters., and five pounds ; like- 
wiſe, ſeven hundred, one quarter, and ſeventeen 
pounds: the ordinary way to write them down 
is briefly thus, | 
' E. q. lb. 

8 -3- 5 


ren "7 + - [- I7 ' 
: .» - VIII. Theleſſer Averdupois weight 
—_— | Wy 1s, when a pound is the higheſt name 


- or Integer, each pound being ſubdivi- 
ded into fixteen ounces, | and. each ounce again into 
16 drams,and if you pleaſe each dram into 4-quarters, 
as by the ſubſequent Table is manifeſt, | | 


A Table of Averduposs, leſſer Weight. » 
4 Dyarters of a Dran £4 I Dram 0 
10. Drams 2 make? 
16 Omnces ZE 


[ Oiunce.: h 
: Pound, .. 
59 
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Sq that if you were to expreſs by Figures eighteen 

unds, twelve ounces, five drams,and threequarters 
of a dram; likewiſe five pounds, no ounces, twelve 
drams, and one quarter of a dram, the ordinary way 
to write them down is briefly thus, 


lb. 0Z, ar. 6. 
I —— 12——05 3 
5 00——12 l 
IX. The meaſures uſed in England are elther of 
Capacity or Length, 


X. The meaſures of Capacity are thoſe which 
are yr from Weight, and they are either Li- 
or Dr 
EX, The "Liquid meaſures are = :_-: 
in which all kind 'of Liquid ſubſtances = _ 
are meaſured, and they are exprelled in * | 
the Wble following, 
[f, A Table of Liquid Meaſures. 
1 Poung of + HA. 


Wc weight 
int 


1 Ouart. 
2 Ouarts 1 Pottle. 
2 Pottles | | | 1 Gallon. 
8 Gallons | 1 Firkin of Ale, 2 
Sope, Herrimg, 
9 G g J 1 Firkin of Beer. 
allons and an ox 1 Firkn of Salmon 
half = | or Eels. 
2 Fuirkins” Kilderkan. 
2 Kilderkins | Barrel. 
42 Gallons 


I 
I 
1 Trerce of Wine. 
1 Hog ſhead. 
I 
I 


63 Gallons 
2 Ho: ſheads 
2 Fipes or Buts 


Pipe or But. 
Tun of Wine. 
XII. Dry 


Ls oor Wu 
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X/1. Dry Meaſures are thoſe , in 
Dry Meaſures. which all kind of dry ſubſtances are 
meted, as Grain, Sea-coal, Salt, and the 

like ; their Table is this that follows : 


A Table 

s Pante 

2 Pines 

2 Vuarts 
2 Pottles 
2 Gallons 
4 Pecks 

5 Pecks 

8 Buſhels 
4 Quarters 
5 7; ths 


Long Mea- YTII. Long Meaſures are expreſt in 
Jres. this Table following. 


3 Barley Corns im 
length 

12 Inches 

3 Foot 

3 Foot nine Inches 

6 Foot 

$ Yards and an balf 

40 Poles or Perches 

8 Furlongs 


Book I. 


: 
of Dry Meaſures. | 
y' | 1 Pante. | 
| 1 Quart. 
| 1 Pottle. 
| 1 Gallon. 

e |, Peck, 


r 
3 1 Buſhel land-meaſure. 


= | 

| 1 Buſhel water-meaſures | 
- 1 Quarter, 
1 Cbalder. 

J LI Wey . 


C2: 


1 ſ1 Ich. 


1 Foot. 


L | I Tard, 


1 Ell, 
| I Fathom. 


make 


1 Pole or Perch. 
I Furlong, 
J L1 Engliſh Mile. 


| Note, That a Yard, as alfo an Ell, js uſually ſub- 
divided into four Quarters, and each Quarter into 


four Nails, 


XIV. Super- 
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XIV. Superficial or ſquare Meaſures |, a... 
of Land, are ſuch as are expreſt in the fares, 
Tabke following : 


40 Square Poles 1 Rood or quarter of 
or Perches Cakes an Acre. 
4 Roods I ere. 


So that if you would expreſs by Figures theſe 
quantities of Land, viz. Thirty fix Acres, three 
Roods, twenty Perches : alſo ſeven Acres,no Roods, 
thirty two Perches ; the ordinary way to write them 
down is thus, | 


A. R. P. 
36 3 20 
| 7 © 32 
XY. A Table of time is this that follows. Time 
1 Minate T1] {\(1 Minute. 
60 Minutes 1 Hour. \ 
24 Hours 1 Day natural. 
7 Daies & j 1 Week. 
4 Weeks. E } 1 Aonth of twenty eight 
13 Months ; 
y Day, and I Tear very near. 
C6 Homrs SS 


But in ordinary computations of time, the whole 
year conſiſting of three hundred fixty five days, is 
divided either into twelve equal parts or months, 
each month then containing thirty days and ten 
hours : or elſe into twelve unequal Kalender months, 
according to the ancient Verſe : 

os Fg hath September, April, Tune, and No- 

ve - 

F up Aran twenty "eight alone , and each of the 


'e Y OE, 
Note 
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Note, That every Leap-year ( which happeneth 
once in four years) containeth three hundred 
ſixty ſix dayes, and in ſuch year February con- 
taineth twenty nine dayes. 

X/71. Of things accounted by the dozen , a Groſs 

is the Integer conſiſting of twelve dozen, 

Of things ac &2ch dozen containing again twelve par- 

dren. ticulars : ſo that if you would expreſs in 

Figures,ſeven Groſs four dozen, and five 

particulars ; alſo four dozen and cight particulars, 
they may be briefly written thus, 


1 D. P. 

7 O04 O05 
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Addition of whole Numbers. 


I. {neg Notation of Numbers ; and how 
thereby the quantities of things are uſually 
expreſt, a full Declaration hath been made in the 
preceding Chapters;Numeration enſueth,which com- 
prehends all manner. of operations by Numbers. 

IT. In Numeration, the four primary or fun- 
damental operations ( commonly called Species) 
are theſe, Addition , Subtraftion , Multiplication, 
and Diviſion, | 

TIL. Addition is that by which divers Numbers 
are added together,to the end that their ſum,aggre- 
eate," or total;.may be diſcovered. | 

IF. In Addition ,. place the Numbers given, 
| One 
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one above another in ſuch ſort , that 

like places or degrees In each number Mrs = 
may ſtand in the ſame rank : that is ,,;,,:#. 
Units above Units, Tens above Tens, 

Hundreds above Hundreds, &s. So 

theſe numbers. 1213 and 462 being gi- 1213 
,ven to be added together, you are to 1462 
order them as you ſee in the margent. 

, V. Having thus placed the Numbers, and drawn 
a.line under them, add them together , beginning 
with the Units firſt, and ſaying-thus, 2 and 3 make 
5, which write under the Rank of Units, then pro- 
ceedto the ſecond Rank and ſay 6 and 


1.make 7, which write under the ſe- I212 
cond Rank (being the place of tens) ; 462 
again 4 and 2 make 6, which write — 
under the third Rank. Laſtly, write / 1675 


down 1 being all that ſtands in the 

fourth Rank, ſo the ſum of the ſaid given Numbers 
is found to be 1675, and the operation will ſtand 
as:in the Margent. : 


In like manner the Numbers 2315, 2315 
7423, and 141, being given to be ad- 7423 
ded together, their ſum will be found 141 
to be 9879, and the operation thereof —- 
will ſtand as you ſee in the Example. . 9879 


VI, When the ſum of the Figures of any ofthe 
Ranks amounts unto ten , or any number of _ tens 
without 'any exceſs, write down a Cypher under 
that Rank ; but when the ſum of any Rankrexceeds 
ten or any number of tens , write down the exceſs 
under ſuch Rank, and for every ten contained Jn 
the ſum of any Rank, reſerve an Unite or 1,-in 
your mind, and add ſuch Unit or Units to the Fi- 
gUures 
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gures of the next Rank towards the left hand , fo 


the Numbers 4937, 9878, and 394 being given 
to be added together, the operation 


4937 will be thus, viz. beginning with 
98.78 the rank of Units, I ſay 4, 8 and 7 
394 make 19, wherefore I write down 9, 
15209 the exceſs above 10, and carrying 1 


in mind inſtead of the ten contain- 
ed in the ſaid 19. I ſay 1 and 9 (9 being the 
lowermoſt figure of the ſecond rank ) make 1d, 
which added to 7 and 3, the other figures of the 
fame rank, the whole ſum of them is 20, where- 
fore ſerting down a Cypher under the line in that 
Tank ( becauſe the exceſs above the two tens 1s 
nothing) I carry 2 to the third rank, and ſay 2 
and 3 (3 being the lowermoſt figure of the third 
Tank) make 5, which being added to 8 and 9 (the 
' other figures of the ſame rank) the ſum of them 
is 22, wherefore writing down 2 ( being the ex- 
ceſs above the two tens) under the line, in the third 
rank, I carry 2 in mind (becauſe there were two 
tens in 22) to the fourth rank, and fay 2 and 9 
make 11, which added to 4 makes 15, this 15 be- 
cauſe it is the ſum of the laſt rank I write totally 
down under the line, on the left hand of the Fi- 
gures before ſubſcribed ; ſo the ſum of the three 
- Numbers given is found to be 15209, as-in the 
Example. 
s VIT. When numbers given to be 
2 of ere Dec added , do expreſs things of di- 
nominations, © Vers Denominations ; firſt write 
them down orderly ( according to 
the Examples in Chap. 2. ) then after a line is 
- drawn under them all, begin to add the _— 
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of the leaſt Denomination, and if the ſum of them 
amounts to one Integer , or many Integers of the 
next greater Denomination , with ſome exceſs of 
the leſs Denomination, write down that exceſs, or 
a Cypher when there is no exceſs, under the line, 
ſo as it may ſtand under the leaft Denomination, 
and keep the {aid Integer or Integers in mind, to be 
added to thoſe of the next greater Denomination, 
on the left hand; Bat when the ſum of the aum- 
bers of the leaſt: Denomination: amounts: not''to 
one Integer of the next greater Denomination, fer 
down the ſum it ſelf under the line; then add the 
loteger or Integers kept in mind (when any hap- 
pens) to the numbers of the next-greater Denoms- 
pation on the: l&ft. hand, and proceed to add 
them, as alſo thoſe of every greater Denomination, 
in bke manner 2s above is dire&ed, until 
come. to the numbers of the greateſt (or higheſt) 
Denomination, which are to be added according ts 
the foregoing Rules Y. and 71. .of this Chapter. 
So theſe ſeveral fums 24 L-—135.—5 4.-—3Ff 
Allo 121. —o5.— 84d. and 5 1.——185s.——2f. 
, being propounded to be added, their tocal ſam' is 
421. I2 5. 2 d. if. For having 
written them down orderly according to the ſe- 
cond . Rule of the Second Chapter, and drawn 2 
line underneath ; I begia with the Farthings ficſt, 
and ſay, two Farthings and 
three Farthings make five /. Fs. ” TIS - 
Farthings, that is, one Peny 24——13-—05——3 
__ a Farthing over and it2-—00-—08——o 
above; wher ſetting 05 —18—00——2 
down 1 under the deno- = EEE AIC 
mination of Farthipgs, I 42— r2——02——1 


Carry 
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carry 'one Peny to the 'denomination of Perice; 
then Ifay 1, 8, and five Pence make 14 Pence, 
which contain one ſhilling and two Pence, wlſere- 
| fore writing two under the denomination of Pencez 
Fikewiſe carry 1 ſhilling to the 'denomination bf 
ſhillings: Then adding the faid 1 ſhilling uato- 18 
fhillings and 13 ſhillings, the ſum will be found 1 
nd:and 12. ſhillings , wherefore ſetting down 
12:under the denomination of: ſhillings, I carty 3 
pound. in mind: unto- the denomination of pounds 
faying, 1 pound in mind, together with. 5, 2, arid 
' 4 pounds which ſtand'in the firſt 'Rank of pounds; 
make 22 {pounds , wherefore { according to' the 
ſixth Rule of this Chapter) I write'2, the excefs 
above 10, underneath: the f{aid firſt rank of pounds; 
and:.carry 1 in' mind-for the faid 10'to the ſecond 
 Rankiof pounds, then ſaying in like:manner , 1 in 
mind;, together;:;with 1 and-2 which ſtand in the 
ſecond' Rank of-pounds make: 4, which I write un- 
derneath the line, .that done; L find the total of the 
three ſums propaunded to be 42 A--12 s.--and--1 {7 
In-like manner 3.1b;--05 0z.--19p.:w. t5 gr. ' AW 
2 lb; © 02;— 3'p. M.— 7 gr. Alſo. o bb. — 10%0z. 
—6p.v. Andolb— yg o,— 0p. w.— 17g; 
being given to- be added together, their ſum'will 
be found 7 1b; ——1 oz, ——>9-p. w——15 gr. 'an 
the work will ſtand thus. "SE 9 
lb. 0% | pms: on. 


O03———OF —Ig —— 5 
O2 OO——03——-07 
OO—— I0— 06 -—0©0 
OO———O9——Q0——1”7 

—_— — _  — 
07 Ot ——0g ——I5 


Notes 
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Note, In adding together the Numbers in the 
laſt Example, it muſt be remembred that 24 grains 
make one Peny weight; 20 Peny weight, one 
ounce; and 12 ounces one pou Troy (as before 
declared iti the third Rule of the ſecond Chapter ; 
And then you are to proceed according to Rule VII. 
of this Chap, "oF 

More Examples of Rule VII. are theſe following, 
which preſuppoſe the Learner to he well exercis'd 1n 
the Tables of Chap. 2. that he may readily know, 
what Ittegets are to be carried from every lefler 
Denomination to the next greater. 


. Addition of Engliſh Monty. 
lb, s, d. fe. þ 5, d. 


230 LJ ——I0—1 | 0 13 oF 

175—12——JI—3 | 0——17——08 

O52 05-——-06——01| © (ae) 10 

009——00——9g8——1 | 0—-J9——03 

$989——13——00——2 | © 15——-06 

974 10 dowj—3 2 17-——o$ 
Addition of Troy Weight. 


i. :-&. pu." gre. 0%. - or. 
23 =—OJ—— 1 6——13 | 536-1916 
1J== LO—— 1 5——07 | 208——11——109 
325——06——19——20 | 063——10——05 


1 


Ag S—YE ——07—— 12 | 099——00——r13 


k 
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Addition "Book 1, 
Addition of Averdupois Werght. 
; q. hb. |. 0Z 
23 Fon——3 * pants PHT"; 
79 ——1 OF IO——]J4 
G23———2 I2——— CO0———06 
hb 12——O—— 10 | 06-——— 0905 
135 > m— a_— J g——02-——0o5 
Addition of Meaſures of Length. 
yards. q. nails, "Elle. q. Ns 
26——3 2 P——— 
IN — L--— 2 I Gon— I——3 
L—O—! O09 -0 -7 
29 —L1——-1 '12 2—-1 
I —2——3 $3—— 
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Acres. Roods. Per... 


) 13 
L——26 
2 IO 


006 


A. .R; 
Le —— 2 —17 
 FOO- JJ —1 
249 I 36 
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CHAP. IV. 
Subtration of whole Numbers. 


I. C Ubtraction is that by which one number is ta- 
ken out of another , to the end that the re- 

maiader, or difference, between the two numbers gi- 

ven may be known. 

Y The number out of which _ Subtraction is to 

made, mult be greater,or at leaſt, e- ; 

qual with the == 4.9 As you may Sub- vo rar £ 

tract,4347 or 9478 out of 9478,f0 can genominarion. 

you not ſubtract 9478 out of 4347. , 

IT. In Subtraction rank the two given num- 
bers one under the other as in Addition , with 
this caution , that the number placed uppermoſt 
may exceed, or at leaſt be equal, unto the 0- 
ther :. So if the number 4347 be given to be ſub- 
tracted from 9478, I order them as in the Mar- 
gent : then proceeding to the ſabtration, I fay 
7 taken out of 8, there remains one, 
which 1 place in the ſame rank under 9478 
the line, Inlike manner 4 being taken 4347 
out of 7, the remainder is 3, which: 5131 
likewiſe 1 ſet under the line in che 
next rank ; again taking 3 from 4, the remainder 
B. 1, which 1 likewiſe place under the third rank ; 
laſtly, ſubtratting 4 from 9, there will remain 5, 
which I ſubſcribe ander the fourth rank ; ſo the 
Whole operation being finiſhed, I find, that if 4347 
be taken out of 9478, the remainder is 5131, Or 
(which: is the 1ame) the difference between the 
numbers 9478 and 4347 is 5131, as in the Example 

C 2 In 
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In like manner if 106 be ſubtrafted from 2856 the 
remainder will be found 2750; for 

2856 after thenumbers are orderly ranked, I 
106 begin at the place of Units, and fay 

6 from 6, there remains nothing ; 
2750 wherefore I ſubſcribe o. then proceed- 
* ing to theſecondrank 1 fay, ifo (or no 
thing) be taken from 5, there will remain 5 which 
I alſo ſubſcribe under the line ; again 1 from 8.,there 
remains 7 ; laſtly g from 2 , there remains 2, See 


the work in the Margent. 


IV. When any of the figures of the number given. 


to be ſubtrafted is greater than the upper figure 
out of which it is to be ſubtraCted,you muſt borrow 
10 of the next. rank towards the left hand, and add 
the ſaid 10 to the ſaid upper figure, then from the 
ſum of ſuch Addition ſubtract the lower figure, 
and ſet down the remainder : In this caſe the figure 
of the next rank which is to be ſubtrafted , muſt 
be eſteemed an unite greater than it is ; wherefore, 
keeping one in your mind add it to'the next figure 
of the number given to be ſubtrafted', and dedu@- 
ing all out of the figure above it, proceed in like 
ſort till you have finiſhed the whole operation, Ex- 
ample , let it be required to ſubtra&t 374 out of 


4] 


8023. Having ranked them as before, I ſay four : 


out of 3, that cannot be, wherefore borrowing ten 
of the next rank , and adding the ſame to the faid : 


3, I ſay 4 out of 13, there remains 9 ; then wri- ' 


ting 9 under the line, and carrying 1 in my-mind, ' 
I ſay 1 and 7 make 8, 8 out of 2 that can- | 


8023 not be, bur $ out of 12 (12, becauſe 10 be- * 


374 ing borrowed, and added to 2, makes 12) | 
7649 there remains 4, whichlI ſubſcribe under the | 
| line | 
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line; again 11n my mind being added to 3 makes 
4, 4 out of nothing, that cannot be, but 4 out of 106 
there remains 6, which I likewiſe ſubſcribe under 
the line ; laſtly 1 1n my mind being taken out of 
$ there temains 7. Thus you ſce that the remain- 
der after 374 is ſubtraRted from 8023 is 7649. 
Note diligently, that as often as 10 is borrowed, 1 
muſt be kept in mind to be added to the figure 
ſtanding in the next place of the lower number, 
and the ſum of ſuch Addition muſt be ſubtracted 
from the upper place; but if it happen that there 
is no figure/in the next place of the lower num- 
ber, then the 1 in mind muſt be ſubtracted from 
the upper place , (as in the laſt rank of the laſt Ex- 
map Another Example. Let it be. required to 
ſabtract 92 from 62801, Having placed the grea- 
ter number uppermoſt, and the leſſer orderly un- 
derneath, I begin at the place of units, . 
and fay, 2 from 1 I cannot take, but 6280x 
borrowing 10, and adding it to the 92 
aid 1,' I fay 2 from 11, there re- —— 
mains 9, which I ſubſcribe under the 62709 
line ;' then I proceed and ſay, 1 in mind 
with 9' makes 10, 10 out of o I cannot take, but 
borrowing 10 I fay 10 out of 10 and there re- 
mains o, wherefore I ſubſcribe o under the line ; a- 
ain, 1 in mind out of 8, there remains 7; then 
ecauſe there are no more Figures in the lower 
number; I ſay o out of 2 there remains 2; laſtly, o 
out. of 6 there remains 6 ; therefore conclude that 
62801 exceeds 92 by 62709. 

V. If the numbers propounded Subtra#ion of nun- 
have divers denominations, place #75 of 4tvers deno- 
them as before, and beginning with _ 

| 9 
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the leaſt denomination. firſt , ſubtralt, the lower 
number from the upper when it may be ſubtracted, 
and place the remainder underneath z but if it hap» - 
pen that the lower number cannot be taken out of 
the upper, you mult borrow an integer of the next 
greater denomination on the left hand , which 1n- 
teger, afcer it is converted into the ſame denomi- 
nation with the ſaid upper number , muſt be added 
to it : then from the ſum of ſuch Addition, you are 
to ſubtract the lower number, and write down the 
remainder, keeping 1 (that is the integer borrow- 
ed) in your mind, tobe added to the next place of 
the number given to-be ſubtrated , as before : ſo 
gol.— 14s,—104.— 3 f, being ſabtrated from 
124l,—115,—--74, ——1-f. the remainder is 33/. 
—— 16s, — 84. —2 f.-For beginning with the far. 
things, I fay, 3 farthings out of 
I. s, 4. f. 1 farthing I cannottake,where- 
124—21—07—1. fore borrowing 1 peny ( that 
90—14—10—3 Is an integer of the next grea- 
33—16—08—2 ter denomination) -and having 
converted this peny into four 
farthings, I add them to the aforeſaid 1 far- 
thing , ſo the ſum is five farthings, out of which 
ſubtrafting 3 farthings, there remains 2 farthings, * 
which 1 place underneath the denomination of 
farthings ; then I proceed to the next denominati» | 
on, and ſay, 1 peny which 1 borrowed and-104. | 
make 114. this 11g, out of 74. I cannot take, where- 
fore borrowing 1 ſhilling or 124. and addiog 124. 
to the ſaid 74. the ſum is 19d. from which 1 
ſubtract the ſaid 114. ſo there remains 8d, which 1 
 Tubſcribe under the denomination of pence; again | 
1 ſhilling which I borrowed being added to 14s. | 
makes 


| 
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makes 15.84 Which I cannot ſubtrat qut of 11 s* 
and therefore I borrqw 1 pound or 20 #5. which be” 

z added to the faid 11 5. makes 3 i s. frdftwhich 
tin 15:5, there remains 16 s. which I ſub- 
ſcribe 'ugder the denomination of ſhillings 3 then 
carrying I pound which I borrowed tothe lower 
place of pounds , I fay 1 in mind with o makes 1, 
ty trs, there remains 3; again 9 ou 
of 2, I cannot take, but 9 out of 12 (1a being bor- 
cowed arid added to the faid 2 , according to the 
fourth Rule of this Chapter) and there remains 3. 


Laſtly, r (for the 10 that was borrowed) being ta- 
laſt 


ken out of 1, there remains nothing z and ſo 

L figd, that if A. being indebted to B. in i24/.—11 5. 
—74,—— 1 f.hath paid in part thereof gol. —14 5, 
——194,—3 f. there remaiWytt undiſcharged 33 1. 
m— 165, —84.— 2f. 

VT. When many numbers are given Subtrafiom of 
to be ſubtraCted from a number pro- 7 L_ 
pounded , you muſt firſt add thoſe f «3 
numbers together , according to the rules of the 


third Chapter,and then the ſum foundis to be ſubtra- 


Red from the number firſt propounded, Example, A 
being indebted unto B. in 3240 /. paid thereof at one 
time 7001. at a ſecond payment 1236 /. and ata third 
3051. the queſtion is how much of | 

the debt remained undiſcharged ? l 
Firſt, I add together the ſeveral 3240 The Debt, 
ſums paid, and find the total tobe 7Q© 

22410. this [ſubtract from 32401. 1236p Paymems 
{o there remains 9991. undiſchar- 395 | 

ged as you fee by the operation 2241 Toral paid 


un the Margent. 999 reſt unpeid 


C4 Another 


" Subtraftion a | Book t 
| 4 a ' a6Þ her Example of 
The Debt 500—0 09 ag ol A. bein 
87.” - indebted to Bin $0ol. 


———— 


(345—12——06, paid in part. thereof 
Pane] 13—18 03: At one payment- 340 (. 
X 179—16——10._ 12 $.—00 4. at 


6 an——___—__— ——___ 7] ſecond payment ;13/. 

Paid in all 372—07 07 | —18s,——3d. at A 
Reſt unpaid 12/j—12 o5 third 17. ——16 s. 
— 10 d. the queſtion is, how much was in arrear? 
Here if the operation be proſecuted as. before, it 
will appear that there was 127 ].— 125,05 4. 
unpaid : ſee the work in the Margent.. .. :, 
VI1L. Addition is proved_ by Sub. 

Yhe Proof of traction , and Subtraftion by ' Addi- 
Addition and tion. For having added divers num- 
Subtraction. hers together, if you ſubtract .one 
of them out of the ſum, the remain- 

der muſt be equal to all the reſt , 'as you. may 
obſerve by the Example following, iz.. ſuppoſing 
' _ ;*'- _-* theſe 4 numbers are given to: be 
added viz. 236, 452, 29, 217. and 
that their ſum is found to be 934 


_ w_ ( by the Rules of the third Chap- 


236 


we oP 3 ther the ſaid ſum be true or not ; * 
934 | to perforin this I draw , a line | 
698 under the uppermoſt number 236, 


to ſeparate it from the reſt, and 
ſeek the ſum of all the numbers given » Except 
that uppermoſt, ' which ſum I find to be 698. Then 


I ſubtract the ſaid uppermoſt number 236 from * 
$34 (the total ſum of all the numbers firſt ! 
tound) and becauſe the remainder 698 is the pu | 

| with | 


ter ) it is required to. prove whe- | 
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with the ſum of alt the numbers excluding the upper. 
moſt, I conclude that the ſum of all the mid 
firſt found was truly computed. 

In like manner is SubtraCtion proved by Addi- 
tion, for if you add the remainder, and the num- 
ber given to be ſubtracted together , the ſum 
muſt be equal to the 
number out of which Example 1. | Example 2. 
the SubtraCtion is 6h 8s. 4 
made, ſo if 4347 9% of 9478 | 24—13-—07 
be ſubtracted from ſtr. 4347 | 19—15-—08 
9478 the remain- Reſt 5131 | 04—17—11 
der is 5131, for Proof g478 | 24— 13—07 
if 5131 be addedto NS: 
4347, the ſum is 9478, which is the ſame with 
the_number out_of - which the - Subtration was 
made, Again, if a Servant receive 24. /. 13 5. 
-——74, and. lay .out or disbutſe 194.——-15 xr. 
———08 4. there muſt remain in his hands——4 [. 
m—17 6. ,11d, forthis being added to 15 L 
— 15, o84, which was the Money he 
expended, the ſum will be equal to 24 1.-— 
13 8, 074. (being the Money wherewith he 
was firſt charged.) 

--More Examples of SubtraQtion are theſe that 
follow. 


© Subtraftion of Engliſh Money: 

> l, oa SH I " 

Rec: 3090—10—07—1 |. 24—— 00——00——0 

paid 0099—14—08—3  05—17—11-——3 

"reſt 2990—15—l0—2 | — —_ 
| —— —— 18——02—00——t 

proof. 3090—10—07—1 | 24—00——00——0 


Sub- 


Sold 


Reſt 
Proof 


Bouzht 
Sold 


Reft 
Proof 


Reſt 
Proof 


Benoht 352—10—13—1y5 | 205 


Sold z 


Subtraftion Book I. 
Subtration of Troy weight. 
ly. oz, pw. gr. O% te gr. 


Ly —— 
20 


86 —— 16-———23 


019—11-—16—18 | 118$——16 


—_— 


| —___c— ——_ 


$32—J0—16—21 


—_— 


—m— — 


RT 19 


\ C—— 


352—10—13—15 | 205 
Sybtraition of Averdupois Weight 
C q. th. lb. OL. tr. 


256 2=r—23 | 25 ——— ] Sn [2 
079 —3——26 | 00=—=—I4———-13 
176 —2ad.—25 | 24-——14——1y 
25G = 2-m—23 25 —] —12 


Swbtraftion of Superficial Meaſures of Land. 


Acres,Roods,Perches, A. - RB. P. 
Boucht 780——2 35. | 2040 1-————20 
OY0— Z——36 | 91g ——3——-30 
689— 39 | 1120——1 39 
CE —_— —  — _ - _ 
| T80——2 35 | 2040 I- 20 


Dueſftions to exerciſe Addition and Subtraftion. 


| ©g.1.T wo perſons, A.and B.owe ſeveral debts,the : 
[| leſſer debt being that of A.is 3045 l. the difference of *' 

their _ is 1041, what is the debt of B? etſw. | 
| 3149 6. | 


Net, 


—_ 


SG VL] %& 
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Queſt. 2. Two perſons A. and B. are of ſeveral 
ages, the age of the elder, being that of A. is 70, 
the differences of their ages is 19, what is the age 
of B? Anſwer, 51, ' vp: wo 
_ Queſt. 3. What number is that which being ad- 
ded to 163 makerth the ſum to be.205 ? Avſe, 37. - 

Queſt. 4. The ſum of © $a wo is 517, the 
kſler is 40, what is, the greater ?  Anſ. 477. 

Quefe. 5: A certain perſon born in the year of 
our Lord 1616, deſired to know his;age in the year 
1676,, what was hisage ? Anſ. 60. ' 

Dneſt. 6. The greater of two. numbers is 130, 

their difference 1s 49, what is the leſſer number ? 


Azxſw.81. 


—_—_— a EY" "IT 


CHAP. V. 

Multiplication of whole Numbers, 
L, MI Gapieten teacheth how. by two aum- 
Ya bers given to find a third, which ſhall con- 
tain either of rhe numbers given ſo many times 4s 

the-other contains 1 or unitie. | 
| TI. Of the two numbers given in Multiplication, 
one (which you will) is called the Mylciplicand, and 
= Ii the Multiplicator, (or bothare called Fa- 

ors. 

_HIT. The number ſought, or ariſing by 'the mul- 
tiplication of the two numbers given, is called the 


product, the Fat, or the Rectangle : ſo if 5 be 
given 
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iven to be multiplied by 3, or 3 by. ; the product 
op that is 3 times 5,or 5 times 3 makes 15. - and 
here'5 'may be called the Multiplicand,and 3 the Mul- 
tiplicator, or 3 may be called the Multiplicand, and 
5 the Multiplicator ; and as 3 (6nt of the two num- 
bers given) containeth 1 or unity thrice, ſo 15 the 
product containeth '5 (the other given number) 


thrice ; likewiſe as- 5 (one of the given numbers) - 


contains unity'5 tires, fo 15 (the product) contains 


3 (the other given number) five times. 
IF. Multiplication is either ſingle or compound. 
$73 We es 7. Single Multiplication is, when 
Sage Mal the” Multiplicand- aid Mulciplicitor 
conſiſt each of them of one only figure; 
as in the laſt Example ; In like manner if you multi- 
ply 9 by 5, the product is 45, this is likewiſe fingle 
multiplication : now the ſeveral varieties of lingle 
multiplication are well expreſt in the Table follow- 
ing, uſually called Pythagoras bis Table. 


IEEE IEA ECT LT 
L.43 4| 6 \ 8 | 1o | 12 | 14 | 16 w | 
j'3| 6| 9g | 12. I5 |] 18 | 21 24.47 [ 
4 | 8 [12] 16 | 20 | 24 28 "32 ] 36 
| 5| IO | 15 |.20 25 | 30 35 | 49 | 45-4. 
4:6[12| 18] 24] 30| 36 [42] 48] 54 

i SILNE|EJDEN £664 
1 8| 16 | 24 [32 40 | 48 | 56 64 | 72:1 
[9118 ]27136[45| 54|631] 72 | 81 


The uſe of the Tableis this, having one figure 
| ; given 


OTE >, + IE . ac att 


_ 
Y 
: 


" one... 


FE 
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iven tobe mulMplied by another ta know the pro- 
Aut of them , find the mulciplicand in the top of 
the Table, and. the multiplicator ih the firlt Co- 
lama thereof towards. the left hand ; this done, 
in the angle of poſition juſt againſt thoſe two fi- 
gures you ſhall find the product. So 9 being given 
to be multiplied by 5, 1 find 9 in the top of the ta- 
ble, and 5 in thehrſt column towards the left hand, 
then carrying my eye from 5 in a right lines equi- 
diſtant to the upper ſide or top line of the Table, 
until I come to that ſquare which is diretly under 


9, I find 45, which is the ProduCt required. ©- The 


particular varieties of this Table ought to be learn- 
ed by heart, (that 1s, a man muſt be able to give the 


Produdt of any ſingle multiplication , without the 


leaſt: pauſe or ſtay) before he 'can readily work 


compound multiplication , as will further appear 


hereafter. | | 


.* V1. Compound multiplication is: when the mul- 


tiplicator and raultiplicand either one 

. both conſiſt. of more figures than — og 
VII. In compound Es when the num- 

bers given do end with ſignificant figures, place 

them as in Addition and SubtraQtion, So 134 be- 

Ing given to be multiplied by 2, place them 

thus: then proceeding to the multiplication .*34 

ſay thus : two times 4 is 8, which write nn- - 

der the line in the rank of your multiplying. 70" 

figure again,ſay two times 3 is 6, which like- by 

wiſe write under the line in the next rank; Laſtly, 

two times 1 is.2,which being likewiſe written dowg 

vurider the line in the miext rank, the Product is diſco- 


' ered to be 268, andthe work will ſtand as in the 


Margent. ' "When 


% 


34 * Multiplication ow Book T. 
YTIT. When the Multiplicator conſiſts of more 

ures than one, as many figures as it hath, ſoma- 
ny ſ:yeral prodafts muſt be ſubſcribed under the 
line, which at laſt being added into one ſum, gives 
you the total product of all. So 1232 being given 


1032 
23 
3696 
2464 
28336 


to be multiplyed by 23, the operation 
thereof will ſtand thus, for 1232 being 
multiplied by 3, ( according to the 
laſt rule) the product is 3696. Again, 
1232 being multiplied by 2, the pro- 
duct is 2464, which ſeyeral produdts, 
after they are placed in their due or- 
der, ( that is, the firſt figure ariſing in 
each product under his reſpeQive mut- 
tiplying figure) and added together , 
roduce 28336, the wag required ; 
n like manner 1321 being given to be 
multiplied by 123 ,. the produtt is 
162483 , and the operation will ſtand 


as you ſeein the Margent. 

1X. When the produtt of any of the particular 
figures exceeds ten, place the exceſs under the line as 
before, and for eyery ten that it ſo exceeds, kegp 


one in mind to be 


3084. 
36 
18504 
9252 
111024 


ded to the next Rank. 
Example , 3084 being given to be 
multiplied by 36, the work will ſtand 
thusz for 6 times 4 being 24, I write 
4 under the line, and reſerve 2 in min 
for the two tens ; then I ſay 6 times 
is 43, unto which if 1 add 2 kept. in 
mind , the whole is 50, wherefore ſub- 


ſcribing © in the next rank under the line (o be- 
cauſe there is no exceſs of 5o aboye 5 tens) I re- 
Terve 5 11n mind for the 5 tens; again, I ſay 6 times 
nothing 
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Hothing nothing, to which adding 5 that I kept 
in mind, the whole will be but 5, which 1 likewiſe 
fubſcribe under theTine in the next rank; again 6 
times 3 is 18, Which (in regatd 3 is the laſt figure 
of Re AER Iwrite wholly down ; ſo thac 
the uu r product ariſing from the multiply- 
ing figure 6 is 18504: In like maiiner proceeding 
with the multiplying figure 3, the-particular pro- 
duct ariſing will be 9252. Laftly, theſe ſeveral 
products being-placed in due order, and added to- 
gether (after the 'manner of the 8th Rule of this 
_— will give 111024, which is the total 


product arifing from the multiplica- 

tion of 3084 by 36, -and the operation 5073 
will ſtand as in the Margent: After the 256 
{ame manner if 5073 be given to be 30438 


ra rears by 256, the produCt will be 25365 
found to be 1298688, and the operati- 10146 
on will ſtand as you ſee in theexample. 7253688 
 X. When the two numbers giyen 

to. be multiplied , do one or both 'of them end 
with a Cypher or Cyphers towards the right hand, 
multiply the ſignificant figures'in both numbers, one 
by the other , negleCting ſuch Cyphers , and when 
the multiplication of the ſignificant figures is fint- 
ſhed, annex on the right hand of the number pro- 
duced by the multiplication ; the Cy- ; 


er or Cyphers with which one or 433D0.; 
PN ihe fnbar: firſt given didend, . AT a 


ſo will the whole give you the true 
roduct demanded ; . Example, 43160 _—_— —— 
being given to be © multiplied Þb 646500000 
15000 the product will be ' found 646500000 
for omitting the Cyphers "which ſtand; 
| in 
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in the laſt places towards the right hand as well in 
the multiplicand as the multiplicator, I multiply the 
ſignificant figures 431, by the figures 15 (according 
to former rules,) ſo there will ariſe 6465, to which 
annexing on the right handall the Cyphers before 9- 
mitted, the true | es will be 646 500000 : more 


Examples hereof are theſe following, 
43125 5108900 
1500 125 
215625 25540 
43125 I0216 
you ' 5108 
64687500 . n 


638500000 


X]. When in -the multiplicator Cyphliets are 
included between ſignificant figures , multiply by 
the ſaid ſignificant figures, neglecting ſuch Cyphers 
or Cypher, but obſerve diligently to ſer the particu- 
larprodutts of the fignificant figures in their due pla- 
ces, according to the $th Rule of this Chapter. So if 
| 55324 be given to be multiplied 'by 

$6324 20006, 1 firſt multiply the whole 
20006 multiplicand 56324 by 6, and place 
: ——_ the produCtt orderly nnderneath' the 
RO Fd ++ line, then paſling over the three Cy- 
| phers, I multiply 56324 by 2 and 


I —— 


©.112681 

917944 this particular product) directly nn- 
der the multiplying figure 2, and the xeſt in 
their order , io at laſt the true produd will be 
found 41126817944, and the work will ftand as 
you ſe in the Example, © | 
| | | More 


place 8 (which is the firſt exceſs of 


3 ey by has + hay AY mry tus ens. as. 


#/Ppr 


Gam—m_  - Aa CIT 


| the other, that kind of Multiplication 
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Mote | Examples hereof are theſe that follow, 


23765 
3094 OE 10302 
_ 47530, 
— "EET -. 71295 
3094, 23765 
"321770 244827030 


Note, "That one of the priacipal cautions to; be 
obſctved in Multiplication, is the due placing of 
the particular Products ariſing by each multiply- 
ing figure : and that may be performed either by ta- 
king care to place the firſt figure or Cypher, which 
ariſeth m each Product under the reſpective multi- 
plying figure ; or at leaſt the firſt place ariſing 
in the ſecond Product muſt ſtand under the fecend 
place of the firſt Product, and the firlt place of the 
third particular Product under the third place of 
the firſt, Oc. 

XII. When a number is given to be multiplied 
by a number that conſiſts of 1 (or an unit) in the 
firſt place towards the left hand, and a Cypher or 
Cyphers on the right hand of ſuch unit (ſuch are 
10, 100,1000, 10000, &c. the multiplication is per- 
formed 'by aiinexing the Cypher or Cyphers of the 
multiplicator at the end (to wit on the right hand) 
of the multiplicand; ſo it 326 be given to be mul- 
tiplied by 10, the-Product is 3260 ;' if. by 100, the 
ProdyCt is 32600; if by 1000, the Produtt is 
326090 ;- inlike manner if 170 be multiplicd by 10, 
the ProduCt 1s 1700 7} it by 100, 17000, &C. + 

.. XIII. : When + more numbers than Continual 
two are given to be "muttiplied one:by - 067280a- 


i5 
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is called Coxtinual, and is thus performed, Y;z. firſt 
multiply any two of the numbers given one by the 
other, then multiply the product by another of the 
numbers given, and this OE by the fourth num- 
ber given (if there be ſo many) and in that order 

till every one of the given num- 


13 bers hath been made a Multiplica. 
4 tor, ſo the laſt product is the true 
"22 Pros product required. Example, If 4, 


18, and 22 were given to be mul. 


-—— Sabin tiplied continually , firſt 18 multi- 
144 plied by 4 produceth 72, which 
144 multiplied by 22 (the third num-F | 


1584 Prod. 2. ber) produceth 1584, the laſt pro- 

duct or number required, ſee the 
work in the Margent. The proof of Multiplication 
is by Diviſion as will appear by the next Chapter. 


h— 


| —_— 


CHAP. VI. 
Diviſion by whole Numbers. 


I, | Þ yan is that by which we difcover, hoy 

often one number is contained in anothe 
or (which is the ſame) it ſheweth how to divide 
number propounded into as many equal parts 
you pleaſe. 

11. In Diviſion there are always three remarka 
numbers which are commonly called by theſe a; 
the Dividend, the Diviſor, and the Quotient. 
. 111. The Dividend is the number given to be 
rided inco equal ares. oO 
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IV. The Diviſor is the number by which the Dij- 
vidend is to be divided; that is, it is the number 
which declareth into how many equal parts the di- 
yidend mult be divided. | 

YV. The Qotient is the number ariſing from the 
diviſion, and ſhew<th one of the equal parts requi- 
red: ſo if 15 were given to be divided by 5, or in- 
to 5 equal parts, the number ariſing, or one of 
the equal parts will be 3, for 5 is found three 
times 10 15: And here 15 is the Dividend, 5 the 
Diviſor, and 3 the Buortent. 

VI, Diviſion being the hardelt lef- __ 
fon in Arichmetick, muſt be heedfully ſprang? * 
intended by the Learner, for whoſe 
eaſe I ſhall uſe my urmoſt endeavours to make the 
way ſmooth by Rules and Examples, beginning 
with the eaſieſt firſt, which will be in that caſe when 
the Diviſor conſilts of one fhgure only ; for example, 
Let it be required to divide 192 by 8, or 192 pounds 
into 8 equal parts or ſhares, here 192 Is the Dzvs- 
dend, 8 is the Diviſor, and the Quotient or one of the 
equal parts is foug!'t. 

'FV1I. Place a crooked line at each end of the 
Dividend , that on the left hand ſerving for the 
place of the Diw:ſor, and that on the right for the 
Quotient z then it the Dvi/or be a ſingle figure, 
ſubicribe a point under the firſt figure of the Divi- 
dend towards the left hand ,, if ſuch firſt figure 
be either equal unto, or greater than the Diviſor, 
but if ſach firſt figure be leſs than the 
Dwiſor, put a point under the next 
place of the Dividend; which number 
ſo diſtinguiſhed by the point may be 8) 192 ( 
called the Dividual ; ſoin the example 

D 2 


What the Divi- 
dual is. 


given 
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given in the 6 Rule, 192 being the Dividend, and 
$ the Diviſor, I ſubſcribe a point under 9, not un- 
der 1, becauſe it is leſs than the Diviſor. Fhis done 
the Dividual, or number whereof the queſtion muſt 
be asked, Is 19. 

VIII. Having thus prepared the numbers , ask 
how often the D#vi/or is contained in the Dividual, | 
and write the number which anſwers the queſtion ' 
in the Quotient ;, then multiply the Dzvi/or by the 
number placed in the Qwotzent , and ſubſcribe the | 
produCt underneath the Dividual. Laſtly, having | 
drawn a line under the product, ſubtract it from 
the Dividual, and ſubſcribe the remainder orderly 

underneath the line. Sodemanding how 

8) 192 (2 , many times the Di/viſcr 8 is found in the 
16 Dividual 19, the anſwer is two times, 
—, Wherefore] write 2 in the Qzorzent;then | 
multiplying the D:viſor 8 by 2(the num- 

ber place] inthe Quotrent) the product is 16, which 
I ſubſcribe orderly under the Dividual 19;and after a 
line is drawn underneath the product 16,1 ſubtract it 
from the Dividual 19, and place the remainder 3 
underneath the line. 2 

IX. Put another point under the next place of the 
Dividend towards the right hand,and bring down the 
Figure or Cypher ſtanding in that place to the re- 
mainder; that is,ſet it next after it, ſo the whole will 
be a new D#v:aual: Thus a point being placed under ' 

2 which ſtands in the next place of tne 
8) 192 (2 Dividend,l write 2 next after (to wit, on 

16 the right hand of) the remainder 3, fo 3s : 

322 32 anew Dividzal, or number whereof | 
the ſecond queſtion muſt be asked, and : 

the work will ſtand as you fe in the example. if 

X. 


— ... 
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X. A new Dividual being ſet apart,renew the que- 
ſtion and proceed according to the 8th Rule of this 
Chapter. Thus demanding how often the Divi/or 8 
is found in the Dividual 32,the anſwer is four times; 
wherefore I write 4 in the Qxor:ent,then multiplying 
the Diviſor 8 by four (the figure laſt placed in the 
Bwotient) the product is 32, which I ſub- 
ſcribe under the Dividual 32, and after a $)192(24 
line is drawn underneath, I ſubtrat the 16 
product 32 from the Dividual 32,& there 77 
being no remainder, I ſubſcribe o under 2 
the line, ſo the whole work being finiſher, 
the Quotient is found to be 24,and the ope- 
ration ſtands as you ſee in the Example ; where- 
fore I conclude if 192 pounds be equally divided a- 
mong(t 8 perſons, the ſhare of each perſon will be 24. 
pounds. 

A ſecond Example. Let it be required to divide 
936 pounds into 9 equal parts ; having diſtinguiſh- 
ed the firſt Dividzal by a point, (according to the 7th 
Rule of this Chapter) I demand how often the D#- 
viſor 9 is found in the Dividual 9, and 
nding it once contained in it, I write 1 9)936(1 
inthe Quotient ; then multiplying the Dis» + 
viſor 9 by 1, the product is 9, which I ſub- _ 9 
ſcribe nnder_ the Dividual 9 ;, after this, © 
aline being drawn under the product 9g, | 
| ſubtraCt ic from the D:v:dual 9, and there being no 
remainder, I place a © underneath the line, as you 
{eein the Example. 

Again, placing a point under 3 which 9)936(10 
ſtandsin thenext place of the Dzvidend,l yy 
tranſcribe the ſaid 3 next after the re- 


' Mainder o for a new Dividual,then asking 
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how often the Divi/or 9 is contained in the Doi» 
dual 3, and not finding it once conrtained- th-i ein, 
I write © in the Quorient , and now becaule the 

rodut which ought to ariſe from the Multiplica- 
tion of the Div:ſor by o (the Cypher 12ſt placed in 


the Quotient) amounts to Oo, the Div!:dual 3, out: 


of which that produCt ſhuuld have been ſubtracted, | 
remains the ſame without alteration ; wherefore | 


after a point is ſubſcribed under 6 the next place 
of the D:vidend, 1 annex 6 to the 
9 (936 (104 pi;yvidual;, fo there will be a new 


$a . Z 
Dividual, to wit, 36 ; then deman- 


ES. . ding how often the Divifor 9 is 
036 found in the Dividual 36, the an- 
36 {wer will be 4 times, wherefore [ 
o place4 inthe Quotient, and multi- 


plying the Diviſor 9 by 4, the pro- 


o 


= 


| 


”* 


\ 


dutt is 36.which I ſubſcribe under,and fubtract from : 


the D:vidual 36, fo the remainder is 0,thus the whole 
work being finiſht the Qzotzent is found to be 104,as 
you ſee in theExample;whereforel conclude,if 936k 
be divided equally amongſt 9 perſons, the ſhare of 


each will be 1041. In like manner if 296163 be di- ' 


vided by 7 the Quotient will be 42309. 

The ſub#ance of 1 he whole work of Diviſion 1s 
diviſion by what Þriefly contained in this following 
method ſoever. Verſe. 

Dic quot, multiplica, ſubduc, transferque ſecundum. 

* Or thus, 


Ls 


| 


Firſt you muSt ak, how oft, in Quotient anſwer make ; | 


Then multiply, ſubtraſi, a new Dwvidual take. 

A Compendious © NI. When in the Diviſion the 
way # dividing Diwvifor conſiſts of a ſingle Figure 
2 afungle figure, only, the Quotient may be writteſ 
| | down, 


- 


, 
, 
3 
- 
J 

: 
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down,and all the operation performed in mind, with- 
out writing down any part thereof; ſo 82506 being 
given to be halfed or divided into two equal parts, 
the work will be thus, The Dz- 2) $2506 (41253 


viſor 2 is found in 8 four timesz 
in 2 once; in 5 twice; and there' will remain 1, 
which one being ſuppoſed to ſtand before (to wit,on 
the left hand of ) the Cypher makes 10,then I ſay 2 is 
found in 10 five times;and laſt of all in 6 three times; 
ſo that the true Quorient or one half of the given 
number 82506 is found to be 41253. 

In like manner if 82506 be given to be divided 
by 3, Or into 3 equal parts, the 
work will be thee the Dive z -. 3) 82506 (37303 
is found in 8 twice, and there will remain 2, which 2 
being ſuppoſed to ſtand before (to wit, on the left 
hand of ) the following 2 makes 22, then I ſay 3 
is found in 22 7 times, in 15 5 times, in o not at all, 
and laſtly in 6 twice ; ſo that the true Qworzent or one 
of the 3 equal parts required is 27502. After the 
ſame manner may divition be wrought by any ſin. 
gle figure, without much charge to the memory, 

Note, here the Learner may ask | wwe , concerning 
what, ſhall \-Fyrmn with the laſt te ——_ pw? 
remainder , if any happen , when 4#e Dzuiſron is ends 
the Diviſion is finiſhed? For afull © 9 «y happen. 
anſwer to this, I refer the Reader to the Note in the 
hfch Rule of the ſeventh Chapter ; yet I ſhall here 
propound an example where the faid caſe happens, 
viz, Let it be required to divide 351 by 8, or 351 
porads equally among(t 8 perſons ; now if the opera- 
tion be proſecuted according to the 
former rules, the Quotient will be 7 
found to be 43, and after the Diviſſon 8) 351 (43 

| D + | in 
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js finiſht, there will remain 7, that is, each:perſon 
muſt have 43 pounds, and there will be an overphus 
of 7 pounds, which muſt be alſo divided equally a- 
mong the 8 perſons, but rhat cannot be done till 
the 7 pounds be reduced into ſhillings, and then 
thoſe ſhillings muſt be divided by 8 to give-every 


perſon his due ſhare of the ſhillings coniained in | 


the ſaid 7 pounds ; again, if there yer remain any 
ſurpluſage of fhillings , they muſt be reduced to 
perce, which mult alſo be. divided by 8, to pive 
every perſon his due ſhare of pence : ſo that when 
this queſtion is fully anſwered each perſons. ſhare 
will appear to be 43 1.—17 $6 d. But how the 
before-mentioned Reduttion is _pextormed i,j will be 
made manifelt 4n the fifth Rule-of the next: Chapter, 
Ditifion by th X1I.; When the diviſor. conſiſts ' of 
or more. figures, E8Qtbree, or how many places ſoevet 
the firſt and ea: Fh&-Operation 1s more difficult than the 
feft Methog.... former , but: depends upon; the ſame 
Erounds,, and- therefore: the: Learner: beipg -well 
vers'd in the preceding method of; dividing by a 
ſingle figure; wall the more readily underſtand theſe 
that follow. , which are two, whereof the firſt is the 
eaſier , but. the later- more expeditious ,;j and ;that 
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PRE E: 


which indeed ls pringpally to be aimed ag-;- For an | 


example of the former, letit be required tg.dividg 
4112772 by.708,, or (which is the ſame) to divide 
4112772 53to 708 equal'parts, W117 

Firſt, a Table is ro be made 'to ſhew at firſt ſight 
any eultiple or product of the Diviſor, it being ta- 
ken twice, thxice,, or any. number of times nnder 
ten, ſo having, firſt written down the D:wiſor it 
ſelf 708, and drawn a line on the right band there- 


of, I place-1 on the right hand of the line directly 


egainſh, ' 


+ OI" 2667 


= 1+ av 


againſt the D:viſor 5 then un- The Diviſor.708 |1 
derneath the Devs/or 708 I ſub- » | 1416[2 
ſcribe the double. thereof, S 212413 
which is 1416, and Place the Q | 283214 
figore” 2 directly againſt the = 4 35405 
.faid double, to wit, on the 0-, 'S | 42486 
ther ſide of the lme. Again, E. | 4956[7 
adding 1416 (to wit the dou- SE | 56641$ 
ble, to the D#v4/or) to the Dz- < C 637219 
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viſor it ſelf 708,the ſum is 2124 
for the triple of the Divi/or,this triple ſubſcribe un- 
der the double and place. 3 on the other ſide of the 
line right againſt the triple; Again adding 2124 
(the triple of the Diw:ſor) ro the Diviſor 708, | tind 
2832 for the quadruple of the Diwiſor, which qua- 
dcuple I ſubſcribe under the triple, and proceeding 
in like manner, at laſt the table-is finiſht, which rea- 
dily ſhews the Dzwv:/or, : with the ' duple, triple, qua- 
aruple, quintupte, ſextuple, ſeptuple, oftuple , and non- 
cuple-of the Driviſor. 

Nov for a proof of the ſaid Table, adding the 
laſt number thereof, to wit, 6372 (which was tound 
to he/nine times the Diviſor) to the. Divifer 708, þ 
find the ſum to be 7080, which (by the 12th Rule 
of the fifch Chap.) is evidert ten times the Div:ſor ; 
wherefore I conclude that the Tables true, in re- 
gard that the.laſt number thereof is derived from alt 
the ſuperiour numbers. 

The Table'of Multiples or Products of the Divi- 
for being thus prepared, -write down 'the dividend 
onthe right hand of the Divs/or 3 then diſtinguiſh 
by a:point.ſo many of the. foremoſt places of the D- 
vidend towards the left hand as are either equal in 
value (being .conſidered apart) to the Divi/ors or 
which 
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708]1) 4112772 (5809 which being greater 


1416|2 3 yet come neareſt to the 
2124|3 3540 value thereof , thus 1 
283214 5727 ſubſcribe a point under 
3540lF ++: 2, thereby ſetting apart 
4248]6 - 5664 4112, being the feweſt 
495517 "6372 of the foremoſt places 
566418 6372 © Which will contain the 
637219 wm Diviſor 708, ſo is 4112 


the dividzal ( gr num- 
ber whereof the firſt queſtion muſt be asked;) then 
demanding how often the. Diviſor 708 is contained 
in the dividual 4112, the anſwer will be found by 
the Table to be five times, for looking in the Table 
I cannot had the dividual exaCtly, but I ſee that 6 
times the Diviſor is the next greater than the divi- 
dual 4112, and five times is the next leſſer ; where- 
fore I write 5 in the Qorrent, and the number in 
the Table which ſtands againſt 5, to wit, 3549 I 
ſubſcribe under the dividual 4112, then having 
drawn a line underneath, I ſubtrait 3540 (which 
1s five times the Div;ſor) from the dividual 4112, 
and ſnbſcribe the remainder 572 underneath the 
line ; that done, I put a point under the next place 
of the dividend towards the right hand , and be- 
cauſe the figure 7 ſtands in that place, I tranſcribe 
7 next after the remainder 572, ſo there is 5727 for 
a new dividual. 

Then demanding how often the D:wiſor 708 is 
contained in the dividual 57527, the anſwer will be 
found by the Tale to be 8 times, for looking in 
the Table | find that g times the Diviſor is the nexr 
greater, but 8 times is the nexr leſler than the diws- 
dual , wherefore 1 write 8 in the Quotient, and 
| the 
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the number in the Table, which ſtands againſt 8, to 
wit, 5664 I ſubſcribe under, and ſubtract from the 
dividyal 5727,placing the remainder 63 underneath 
the line, . 

Again, I puta point under the next place of the 
dividend, where I find the figure 7, and therefore 
tranſcribing 7 next aftcr the remainder 63, the new 
dividual will be 637, then demanding how often 
the Diviſor 708 is contain'd in the dividual 637, 
and not finding it once contain'd therein, I write 
o in the Quotient, and fince in this cafe (that'is, 
when a Cypher anſwers the queſtion) the dividual 
remains the ſame without alteration, the figure or 
cypher ſtanding in the next place of the dividend is 
to be tranſcribed after the dividnual for a new divi- 
dual, ſo writing 2 next after 6357, the new d:ividual 
is 6372, wherefore demanding how often the Di- 
viſor 708 is contain*d in 6372, I find by the Table 
It is contain'd in it 9 times, wherefore writing 9 
in the QOwzotient , and placing the number which 
ſtands againſt 9 in the Table, to wit, 6372 under 
thie dividual 6372, and ſubtraCting it from the divs- 
dual there will remain o. Wherefore 1 conclude 
if 4112772 be divided by 708, or into 708 «qual 
parts, the tru2 ©wortient or one of the equal parts 


required is 580g, Dimviſor. 188|1 ) 

In like manner if xs | 376]2 20304 (108 
20304 be divided by ©] 56413 oo” 
188, that is into 188 & | 752ſ4 188 Bo 
equal parts, the quo- » | 9405 Ive © 
tient ariſing or one of S] 1 128[6 1504 
thoſe equal parts will © | 1316 & 
be 108.and the opera- | 1504 ; 
tion will ſtand as you = | 169219 
lee, SL 


0 
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The preceding method of Diviron | by the help 
of a Table of the Multiples or Products of the Niyts 
for, as it is moſt eafie, ſo in ſome Caſcs (namely, 
where the Diviſor is great, and a Quotient of many 
places is required, as in calculating Tables of Inte- 
reſt, Aſtronomical Tables, and ſuch like) it excels all 
other ways of Diviſion, both in reſpect of certainty 
and expedition, but for common practice it 1s too 
tedious, and therefore I ſhall proceed to the choiceſt 
praCtical method. 

XIII. 7 now come to the laſt and principal method of 

Diviſion ,, when the Diviſor con- 

The latter & chol- {;/?s of many places , which to ſuch 


gee as have the Table of Multipli- 
Divior. conſiſts of £41107 by heart will not be diffi- 


many places. cult > For example , let 56304. 
be a number given to be di- 

vided by 184, that is, into 184 equal parts, and the 

Quotient or one of the equal parts is required. 

Firſt, Diſtinguiſh by a point (as before) ſo many 
of the foremoſt places of the dividend rowards the 
left band, as are either equal in value (when they 
are conſider?d apart) to the Diviſor, or elſe which. 
being greater, yet come neareſt unto it, thus 1 
ſubſcrite a point under. the figure 3, thereby ſ{ct- 
ting apart 563, being the feweſt of the foremoſt 

places which will contain the Divi- 


184) 56304 ( for;ſo is 563 the dividual, or num-- 


ber whereof the firſt queſtion muſt be asked. Ha- 
ving thus prepar*d the numbers, I demand how of- 
ten the D*viſor 184 is contained in the dividgal 563; 
and fince , to anſwer this queſtion and ſuch like, 
there is a neceflity of tryal, it will be requiſite to. 


ſhew how this tryal may fitly be made : firit, rhere-. 


fore 
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fore compare the number of places in the dividual 
with the number of places in the Dzviſor , and 
when the number of places is the ſame in both, let 
it be asked how often the firſt or extream figure of 
the Dwviſor towards the left hand is contained in 
the firſt figure of the dividual towards the ſame 
hand ; ſo here demanding how often 1 is contain- 
ed in 5, the anſwer is 5 times, whence I. wafer 
that the Divi/or. 184 is not contained oftner than 5 
times in the dividual 563 (for 6 times 184 is mani- 
feſtly greater thaa 563) but whether it becontain- 
ed 5 times in It or not, examination muft be made 
either by multiplying (in ſome by-place) the. Dews- 


ſor 184 by the faid 5, and comparing the product 


with the dividual 563 ; or elſe thus, ſaying 5 times 
1 (towit the 1 in the Div1/or) is contained in 5, to 
wit, the firſt agure of the dividual 563, 5 times, 
bur then 8, the following figure of the Dsvi/or, can- 
not be found 5 times in 6, the following figure of 
the dividend, and conſequently: the Diwvſor 184 is 
not contained 5 times in the dividual 563 ; where- 
fore I make another tryal to ſee whether it may be 
contained 4 times in it or not, faying 4 times 1 18 4, 
which is found in 5, and there will remain 1, bur 
then 4 times 8, which is 32, cannot be had in 16 (for 
the r before remaining being ſuppoſed to ſtand on 
the left hand of 6 makerh 16) hence I conclude a- 
gain, that the Dzivi/ſor 184. is not contained 4 times 
in the dividual 563; wherefore I make another 
tryal ro ſee whether it may be -contained 3 times in 
It or not, ſaying 3 times 1'is 3, which is found in 5, 
and there will remain 2,, again, 3 times 8 is 24, 
which is found in 26 ( for the 2 before remain- 
ing being ſuppoſed to ſtand before: the. 6 in 
the 


50 Diviſion Book 1. 


the dividual makes 26) and there will remain 2: laſt- 
ly, 3 times 4 is 12, which is likewiſe found in 23, 
(for the 2 remaining being ſuppoſed to ſtand before 
the 3 in the dividual makes 23) whereby 1 ſee that 
the Diviſor 184 is contained 3 times In the dividual 
563, wherefore I write 3 in the Qworzent , and 
proceeding according to the 8th Rule of this Chap- 


6 ter, | multiply tne D#ivſor 184 by 3 
184) 5 —- ( che figure placed in the Oworzent ) 
nes - ſo the Produit is 552, which I ſub- 
Il {cribe orderly underneath the d:v;- 


dual 563, then having drawn a line underneath the 
ſaid Produ#, I ſubtract it from the dividxal, and ſub. 
{ribe the remainder which is 11 under the line. 
Again, according to the gth Rule of this Chapter, 
I bring down o which ſtands in the next place 
of the drvidend, to the remainder 11, fo there is 110 
for a new 4:ividual, then demanding how often the 
Diwviſor 184 is found in the dividual 110, and not 
finding it once contained in it, I write © in the 
Ouctient (which is to be done as often as the que- 
ſion is anſwered by nothing ;,)) now becauſe the 
Prodath ariſing from the multiplication of the Dz- 
v4ſor by o (the Cypher laſt placed in the Quorient ) 
amounts to ©z the dividual 110 
ga. 9204 C50n out of which that Produt ſhould 
' $52 be ſubtrafted, remains the 
— {ame without alteration; where- 


its fore after a point is ſubſcri- 
Fre f— bed under 4 the following 


place of the dividend, I annex 
4 to the laſt dividual 1 10,fo there will be a new divi- 
Hual,to wit, 1104zand here the queſtion at large is to 
know how often 184 is found in 1104 : but to _ 
k 
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the tryal, becauſe the dividual conſiſts of one place 
more than is in the Dswvi/or , It muſt be asked how 
often the firſt figure of the Dsvi/or on the left hand 
is contained in the two foremoſt places of the div:;- 
dual towards the left hand, viz. I demand how of- 
ten 1 is contained in 11, and although it may be 
had 11 times , yet I need never begin the tryal a- 
bove 9 times, therefore I make tryal with 9, ſay- 
ing 9 times 1 is 9, Which is found in 11, and there 
will remain 2 ; but then 9 times 8 which is 72 can- 
not be found in 20 ( 20 becauſe the 2 remain- 
ing being ſuppoſed to ſtand before o in the drvi- 
dual makes 20) therefore I make tryal with 8, ſay- 
ing $8 times '1 is $, which is found in 11, and 
there will remain 3, but then 8 times 8 cannot be 
had in 30 ( 30 becauſe the 3 remaining being ſup- 
poſed to ſtand before the © or Cypher makes 30) 
therefore I make tryal with 7, faying 7 times 1 is 
*, Which is found in 11, and there will remain 4 ; 
but then 7 times 8 cannot be had in 40, therefore 
I make tryal with 6 ,, ſaying 6 times 1 is 6, whictk 
is found in 1 1,and there will remain 5 ; alſo 6 times 
8 is 48, which is found in 50, and there will remain 
2; laſtly, 6 times 4 is 24, which is found in 24, 
whereby at length I ſee that the Diwifor 184 is 
contained 6 times in the Dividxal 1104, wherefore 
I write 6 In the Quotient , and proceeding accord- 
ing to the 8th Re of this Chapter , I multiply the 
Dwviſor 184 by 6 (the figure laſt placed in the Quo- 
rient) {Oo the Produtt is 1104, which being ſubſcribed 
under and ſubtracted from the 4:vidual 1104, the 
Remainder is0,fo at laſt I conclude that the Quotient 
ſought is 306. 

Note , HK the figure aflumed for the app 
NS 4 holds 
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holds good upon tryal , as aforeſaid, by two or 
three of the foremoſt places of the dividual , it will 
for the moſt part hold throughout the dividual ; but 
this muſt be a perpetual Rule, that whenſoever the 
Produt of the multiplication of the Diviſor by the 
figure placed in the Quotzenr happens to be grea- 
rer than the dividual, from which it ought* ro be 
ful.trafted , ſuch Produ# muſt be ſtruck out of 
the work, and alcſſer figure 1s to be placed in the 
Quotient, IF : 
For a ſecond Example, let it be required to divide 
15114220 by 2987, or into 2987 equal parts. 
Firſt, the Dzviſor 2987 being greater than 1511, 
(to wit, the four foremoſt places of the Dividend) 
| ſet a point under 4, thereby ſetting apart 15114 
fora Dividual; then becauſe the Dividual conſiſts of 
one place more than the Dz- 
2987) 15114220 (5 or, Lak how often 2 (the 
- firſt figure of the Divi/or to- 
14935 wards the left hand) is con- 
179 tained in' 15 (the two fore- 
moſt places of the dividxal) and finding the anſwer 
to be 7 times , I infer thence that the Diviſor 2987 
cannot be contained more than 7 times in the diw:- 
aual 15114; but whether it -will be contained: # 
times 1n it or not, examination muſt be made; ei- 
ther by multiplying 2987 by 7 (in ſome by-place) 
and comparing the Produ@t- with the dividual 
15114, Orelſe by the manner of tryal-before deliver: 
ed 1n the laſt Example: ſo at length it will be dff- 
covered, that the Diviſor 2987 will not be found 
above 5 times in the dividual 15114; wherefore 
(according to the 8th Rule of this Chapter) wri- 
ting 5 1n the Quotient, and multiplying 2987 by Fo 
. I tu 
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I ſubſcribe the product of that multiplication, which 
is 14935, under the dividual 15 114, then drawing 
a line underneath the ſaid ProduQt, and ſubtracting 
it from the 45vidual 15 114] ſubſcribe the remainder 
179 under the line. rr re 
Again gray the 9th Rule of this Chapter) 
| brinz down 2, the next 
place of the Dividend, to 2937) 15114220030 
the ſaid Remainder 179, 14935 
ſo the new Dividoal will 1792. 
be 1792 ; that done, asking how often the D5viſor 
2987 is contained in the dividual 1792, and not 
finding it once contained in it, I write o in the 
Quotient ; and here becauſe the queſtion is anſwer- 
ed by o, the next place of the dividend, to wit 24 
is to be brought down to 
the dividual 1792, ſo the 2987) 15114220 (5060 


new. dividual Is 17922. . 

Then renewing the que- 14935 

ſtion; and proceeding as — — - 
before, at length the Di- 17922 

viſion bemig finiſht, the 17922 
Quotient will be found mmm mnm—m—_ 
5o6o exaAly, without any oſo) 


Remainder; butif any Re- OY” 
mainder had hapned after the ſubtraction of the laſt 
ProduCt, it muft have been proſecuted according to 
the note before given in the example at the latter 


, end of the 11th Rile of this Chapter, 


It like manner if 1208939550 be divided by 
19999, or into 19999 equal parts, the quotient, OC 
one of thoſe equal parts, will be found 60450, and 
the work will ſtand as here you ſee. 


þ Thij 


54 ' Diviſion Pook [. 
19999 ) 1208939550 ( 60450 This latter me- 


OK thod of Diviſion, 
_119994 is to be prefer'd 
89995 before any of the 
-—— [7000 common ways of 
be 99995 dividing by daſh- 
99995 ing out of figures, 

_ where the ſteps of | 

the Diviſion are ſo | 


confounded ( beſides the burden upon the memo- 
ry by a promiſcuous Multiplication and .Divi- 
ſion) that if any errour happen, it can hardly be 
correfted without beginning the work anew z But 
in the way before explained , the particular Multi- 
plications, SubtraCctions, and Remainders, which 
delong toevery figure of the Quotient, are ſo di- 
ſtinly and clearly expreſt, that if an errour hap- 
pen, the work may ealily be reformed. 
XIV. Sooften as the queſtion is repeated in Di- 
viſion, fo many places there muſt be 
Mow the mn- jr; the quotient (which may be diſ- 
_ 9 Maes? Mm covered by the number of Points pla- 
may be diſco- Ced under the dividend) and ſo many 
wered. times Is one and the ſame kind of 
operation repeated , the ſubſtance 
whereof is contained in the Verſe before-mentioned 
at the end of the 10th Rule of this Chapter. 
XV. When the Diviſor conſiſts of 1 or an unit 
A Compendious 10 the extream place towards the left 
way of dividing hand, and nothing but Cyphers to- 
by 10, 1c0, wards the right, the diviſion is per- 
1000, Or. _ formed by cutting off with a line ſo 
many places of the Dividend towards the right 
hand as the Diviſor hath Cyphers; ſo the figures 


which 


- » es » u 


_ _—— —_— at —— a 


ns a. £m awd ed two or fo . a . co .c  .:. =: 


m_ — 


Il 


Chap. VI. by whole Numbers. $5 * 


which ſtand on the left hand of the line, give the 
Quotient, and thoſe cut off to the right ( if they 
be ſignificant figures) are to be proceeded with 
25 a ſurpluſage or overplus remaining, according 
to the Note atthe end of the eleventh Rule of this 
Chapter. So if 4720 1, were gt- | 
ven to be divided equally a- 10) 472|0(472 
mongſt 10 perſons , the fhare 100) 47 |20( 47 
of each would be 472 /. alſoif 1000) 4| 720( 4 
the faid 47201. were to be di- | 
vided equally amongſt 100 perſons, the ſhare of 
each would be 47 1. and there would be'a ſurply. 
ſage or remainder of 201. to be alſo ſubdivided 
amongſt them, after-the faid 201. are converted 
into ſhillings according to the fifth Rule of the 
next Chapter. Laſtly, if the ſaid 47201. were to 
be divided amongſt 1000 perſons, the ſhare of 
each would be 4 /. and there would be a remain. 
der of 720 1. to be alſo divided as aforeſaid. See 
the form of the Work in the Margenr. 

XVI. When the Diw1ſor conkits of any figni- 
icant figure or figures in the firſt or 
foremott place or places towards the ons Colite 
left hand, and nothing but a Cypher {55,." ® __ 
or Cyphers towards the right, cutoff >: 
by a line fo many places of the Dividend towards 
theright hand as the Divsſor hath Cyphers towards 
the right ; then divide the figures of the Dividend, -- 
which ſtand on the left hand of the line, by the 
figures in the Divi/or which remain, when the ſaid 
Cypher or Cyphers are omitted, remembring after 
thediviſion is finiſhed, to write down next after the 
laſt remainder the places of the: Dividend which 
were firſt cut-off : So if 36732 were given to be 
E 2 divided 


ts 
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divided by- 20, the Quotient will be 1836, and 
there will remain 12, viz. if you cut off one place 
from the D:*vidend towards the right hand (becauſe 
the Dvfor ends, with one Cypher) and then di- 
obs _ the _ to _ 7s 

2 (according tO the 11ti 

x | 9) 3973, 7 (20086 Rule of this Chapter ) there 


will ariſe in the Quotient 1836, and the laſt remain- | 
der, aftex. ſuch diviſion is finiſht, will be 1, unto | 
which if 2 (the figure firſt cut off from the Divs. | 
ded): be anhexed, the total remainder is 12. 
. In like manner if 7456787 were given to be di- 
vided by 04000, the Quotient will be 24, and there 
will. xemain - 160787;..viz. If you cut off 3 plc. 
ces: from the Divided 'towards the right hand 
( 3 places becauſe the 


$94.],9900.2456| 787 ( 24 Diviſor ends with 3 
.- + 1; <O 


aball 40d. Cyphers) and then dis 
119376. -: | vide 7456 by 304, | 

Y 1216 | there will ariſe 1n the 

13 1605989 © Quotient 24, and the 


a ',,/ laſt remainder, after 
ſack» diviſien is finiſht, will be 160, unto which if 


787"\(the' places firſt_cut off from the Dividend) be 
annexed , th® totaT remainder or ſurpluſage is 
160783, 'which is to be proceeded with, as is dires | 
ed.in.the Note at the latter end of the eleventh | 
Rule of this Chapter. 
AVIL, Divigon and Multiplication do «inter- 
@zangeably prove one another ; for 


” 


a proef of _. in Diviſion if you multiply the Divgy! 


Rabi | 
—_— ſor by the Quotient, the Proda&t will | 

'-; +.,,.+ be equalto the Diwidend : So in the | 
Example of the 13th Ryle of this Chapter ; if :64 | 
þ : t e 
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the Diviſor be multiplyed by 306 the Quatzent, the 
Product is 56304, which is the ſame with the Dz. 
vidend; but when, after the whole Diviſion is fi- 
niſhed, any figures remain of the laſt Subtraction, 
add them likewiſe to the Product : Soin the laſt 
Example of the 16th Ryle of this Chapter, the Divi- | 
for 304000 being multiplyed by the: Quatsenti24, 
produceth. 7296000, unto'which if you add «the 
number remaining, to wit, :160787, the ' ſum i 
7456787, which is the fame with the Dividend. 
Again, in Myltiplication, if the. Produdt be divi- 
ded by the Multiplicator, 'the Quorrome- will give 
you the Multiplicand, or if the Product be divi- 
ded by the Multiplicand, the | Quordent will give 
you the Multiplicator : So in the firſt'Example of 
the 9th Rule of the laſt Chapter it the Product 
111024 be divided by the Mulciplicand "3084, the 
Quotient gives the Multiplicator 36, © 
There is alſo of Multiplication a Common proo 

argued from the Multiplicand, the Mattiplicator 
and the Product, by caſting away nies, but'Þ 

that way of Proof ( though rightly -uſed'Y 4 falſe 
Product will be affirmed to be tru: , if 


3462 be multiplyed by 786, - the tbo < is 


7211323 but if I ſay 4953132 or 3153132' is 
the Product ( or many others which may be given) _ 
theproof by nines will confirm them to be. true 
Products, though they are falſe, as will be eyident 
toſuch as know the Rule, which I mention here 
only to ſet a brand upon it, that it may be avoided by 
all lovers of Truth. " 


E 7 CHAP. 
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CHAP. VII, 
' ReduCion. 


L ponpe 23S in Money, there are diverſities 


of kinds, viz. in England, Pounds, Shillings, 
Pexce, and Farthings , alſo divers kinds of Weights, | 
Meaſures, &Cc. as hath been fully declared in the fe- | 
cond Chapter; and becauſe it is often times requl- | 
red to find how many pieces of -one kind of Money 
are equal in value to a given number of another 
(and fo likewtſe of Weights, Meaſures, &c.)) it will 
be convenient in this place to ſhew how that 1s per- 
formed, ſince thereby the Ryles of Multiplication 
and Diviſion before delivercd will be exercisd, T bis 
kind of operation is called Reduttion. 
II. Redwttion is either deſcending or aſcending. |} 
TIT. Reduttion deſcending is, when ſome Integers 
of 2 number, of greater denomination being given, 
It is required-to find how many Integers of a leſſer 
denomination are-equal in value to that given num- 


_ 


ber of the greater : As when it is required to find 
how many ſhill:ngs are contained in 30l. Likewile | 
_ many pence 1n 3205s, Or how many hours in 365 
5s, GC, 
© Redution aſcending is, when ſome Integers ' 
of a number of leſſer denomination being given, it | 
15 required to find how many Integers of a greater 
denomination are equal in value to that given num- | 
ber of the leſſer : As when ir is required to find how | 
many pexce are contained in 500 farthings : likewiſe 
how many ſbillizgs in 348 pezce ; or how many day! | 
in $64 boxrs'; &C, a V, Ker 
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V. Reduftion deſcending is performed by 2/ul- 
tiplication , for if the given number 

of Integers of a greater denomina- —_—_ de- 
. hn g is per- 
tion be multiplied by a number , {med by Mul- 
which expreſſeth how many Integers - rjplication. 

of the leſſer are equal to one of the 

Integers given, the Product is the number of Inte- 
gers of the leſſer denomination required, 

So 2301, of Engliſh Money will be reduced in- 
to 4600 5. for if 230 be multiplied by 20 (the num- 
ber of ſhillinzs which are equal to 1 pound) the 
produtt is 4600 ; in like manner 
4600 Fs. will be reduced into 230 Pounds. 
55200 d. for if 4600 be multi- 20 
plied by 12 (the number of pence 4600 Shullings. 
contained in 1 ſhill;ng) the. pro- __12 
duct 'is 55200, * Xifo F200 92 
pence being multiplied by 4 (be- 46 
cauſe 4 farthings make a Peny) 55200 Pence. 
are reduced into 220800 Far- 4 
things, as by the op-ration in the 220800 Farthings. 
Margent isevident. 

The like method is to be 345 Ounces. 
obſcrved in Weights, Meaſures, 20 ſt 
&c. So 345 Ounces Troy are Tgco PenyW. 
reduced into 6900 Peny weights, 24 
and 6900 Peny weights to 276 
165600 Grains, as by the 1,8 
; coy my in the Afargent you 165600 Grains. © 

Note, By this Rule the Learner Compare this with the 
Is furniſhed with Skill to reſolye —_ — 
that caſe in Diviſion, when the of the 5th Chapter. 
Dividend is leſs than the Diviſor ; 

E 4 Example , 
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Example Let it be required tq divide 7 paunds of 
glith Money equally amongſt 8 Perſons ; here 
it is evident that the Dividend 7 is leſs than the 
Diwviſor 8; that is, the number of pounds 1s leſs 
than the number of Perſons, and conſequently 
each ſhare muſt be leſs than a Pound ; fo that in 
effect it is required to find how many Shz{;ngs and 
Perce belong to each Perſon for his ſhare : Firlt,. | 
therefore reduce the 7 Poxrds into Sbillimngs, which 
will be 140, theſe divided by 8 give 17 Shullings 
to each Perſon, and there will yet be a remainder | 
of 4 Shil.ings to be alſo equally divided into 8 | 
parts, but theſe 4 Shillings muſt be firſt reduced 
my Pence, which will be 48, then dividing 48 by 
, the Quotient will give 6 Pence more toevery Per- 


ſon : ſoat laſt it appears that if 75 Pawnds of Eng- 
Hih Money be equally divided into 8 parts , the 
entire Quotient (or one of the equal ſhares) will 
be 17 Shullings and 6 Pence. 

In like manner, if 354 Pounds of Engliſh Mo- 
ney be given to be divided equally amongſt 125 
Perſons, the ſhare of each will be found to be 2 
Pounds, 16 Shillings , 7 Pence, 2 Farthings , and 
ſomewhat more, but the parts of a Ferthing bcing 
of no moment ( and not properly to be haudled in | 
this place) are neglected. | 

Compare theſ» two Examples with the laſt 
Example of the eleventh Rule of the ſixth Chap- 
LcT. | 

[n Reduttien deſcerding, the Learner may receive 
zclp by the ſubſequent 7 ables. - HR 
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1, Of Engliſh Money. 
Pounds D{/20J ( Shillings. 


| E T 
Shillings = 12S < Pence. 
Wo R, | 
Pence =C4 Farthings- 
2. Of Troy Weight, 
Pounds DC12 Ounces. 
P 2 $ 
Onnces =<20 I < Peny Weights, 
E: 8 


Deny W. S (24 Grains. 
Alſo in Apothecaries Weights. 


Ounces Troy YD(C 8 Drams. 
t O 
Drams I) 3 >< Scrudles. 
T = | 
Scruples 8 Grains, 
3. Of Averdupors Weights. 
Hundred W. ) IC 4 Quarters. 
Quarters «28 k: Pounds. 
Founds I Y16( > JOnnees. 
Oxnces S {16  { Drams. 


4. Of Liquid Meaſures. 


Horfſheads JI C637 » © Gallons, 
Gallons < J2 YZ ottles. 
Pottles S }2( £ JQuarts. 
Ouarts SC,2 = Pants, 


LY 
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5. Of Dry Meaſures. 


Quarters > FO Buſhels. 
| Buſhels & 4}, \ Pecks. 
Pecks L J2\ L )Gallonsg 
Gallons 2 $8 Pottles. 
Pottles $ 2\ 8 / Quarter. 
Qnarts 2 Pints, 
6. Of Low Meaſures. 
Engliſh nisles)D( 8 'Furlongs. 
Furlongs S \220{ S \TLards. 
Yards BY 3 > S< Feet. 
Feet S } 12\ & } Inches. 
Inches S( 3 Barley Corns. 
Alſo, | 


Yards or DC4 g CLuarters. 
"Mo, I > 
' Quarters S (4) & (Nails, 


7. Of Superficial Meaſures of Land. 


Acres oo ; 4 ; Q = 
< XV 
R goa. Q 40) & C Perches or Poles. 


8, Of Time. 


Weeks DC 77 & (Days. 
Days RN ; 'S Sees 
Hours S (60) & (Minutes. 


wa 


Fo reduce Integers VT. Integers of divers denomina- 


CT tions may be reduced into the laſt of |, 


loweſt of thoſe de- 
wu ng hfth Rule aforegoing, by deſcending 


thoſe denominations according to the 


orderly to the next inferiour denomi- |. 
nation, 


( 
f 


} 


» 
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duced into 3046 Pence 1n this 
manner , viz. 124. multiplied 
by 20 (becauſe 20 s. make one 
].) produce 240 Shillings , un- 
to which adding 13 s. the ſum 
is 253 Shillings . Again, 253 s. 
multiplied by 12 ( becauſe 1 
ſhilling is equal to 12 Pence) 
produce 3036 Pence , unto 
which if 10 Pence be added, 
the ſum is 3046 Pence, as by 
the operation in the Margent 
is maalfeſt. . 


63 
nation, and adding to each ProduCt ſuch Integers 


(if there beany) which areof the ſame name. 
© So 12 Pounds, 13 ſhillings, and 10 Pence may be re- 


L. 5, d. 
12 —13—10 
20 


240 
add 13 
| 253 Shillings. 
Rey I2 
506 
253 
3036 
add 10 
3046 Pence. 


But afcer that general Method is well underſtood 
the work of the laſt Example, and ſuch like may 
be contracted thus ; »#z. To convert 12 Pounds, 


13 Shillings ,- 10 Pence, all into 
Pence, Firſt 12 multiplied by o, 
(which ſtands 1a the units place 
of 20) produceth o, but inſtead 
of ©, 1 write down 3 under the 
line (to wit, the 3 that ſtands 
in the units place of the 13 ſ6:l- 
lings ip- the ſum propounded;) 
Then I proceed to multiply 12 
by 2, faying twice 2 is 4, to 


a6 
I2 —13-—10 
_. 

' 253 Sbillings. 
I2Z 

516 
253 
3046 Pence. 


_—— 


Which "adding 1 ( for the teg in the ſaid 13 Shil- 


linag) it makes 5, which I ſet on the left hand of 3 


before written z Laſtly, twice 1 is 2, which I ſet on 
the left hand of 5; And ſo 12 Pounds 13 Shillings 


are conyerted into 253 Shillings. 


It 
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It remains to multiply the ſaid 253 by 12 (be-> 
cauſe 12 Pence makes 1 Shilling )andto add 10 to the 
Product, which may be done thus ; Firſt, twice 3 
is 6, to which adding 10 (to wit, 1o Perce in the 
Sum firſt propounded) it makes: 16 , wherefore 
(according to the Rule of Multiplication) I fet 6 
under the line, and keep 1 in mind; Again, 
twice 5 with 1 in mind making 11, I write down 
1, and keep 1 in mind; Likewiſe twice 2 and: 1 
in mind making 5, | write down 5 ; Then 253 mul- 
tiplied by 1 makes 253, which I ſet orderly under 
516 ; Laſtly, thoſe two Products added together 
make 3046, which is the number of Pexce contain- 
Ed in 12 4,-—13 5.——10 d. as before was found out 
by the general method. 

' So 35 Ounces, 16 Peny Weights, and 12 Grains 
Troy will be reduced into 17196 Grains. 

VII. Reduttion aicending is performed by Divi- 

; ſion, for if the number of Integers gi- 

_— 4 ven be divided by ſuch a number of the 

ſomes by Di. {ame Integers, as are equal to one of 

viſion. the Integers required, the ©uorzent .is 

the number of Integers ſought. 

So 220800 Faribings being divided by 4 ( the 
number of Farthings in a Peny) give 55200 Pence 
3n the Quotient ; 'In like manner if 55200 Pence be 
divided by 12 (the number of Pence in a Shilling ) 
the Quctsent is 4600 Shillings, Laſtly, 4600 Shil- 
tnrs being divided by 20 (becauſe 20 s. make a 
Pornd ſterling ) the quotient is 230 Pounds ſterling) 
which, are equal to. 220800 Farthings firlt given 
The operation is as: followcth, 
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I2) 20;) 
4) 220800 ( 55200 ( 4600 (230 tl. 
48 
72 
72 
CO 


In like manner, 34268 Grains Troy will be redu- 
ced to 5 l. 11 Ounces, 7 Peny Weight, and 20 Grains. 
This kind of Redy&ior may be made the eafjer to the 
Learner by the following Tables. 


1. hn kg Money. 


Farthings , CPence. 
Pence 8, Shillings. 
Shilling Pounds. 


2, = Troy Weight. 


Grains ON Peny Weights, 
Peny W. oy rs 


Oxnces Poymas Troy, 


% 


Alſo in Apate Weights. 


_ 20) un 
S crapl TIP 8 
_— - ms Troy. 


3. Of Averdypois Weeght. 


Drams 16 Ounces. 
Ounces ' J_ ic » JPounds. 
Pounds Sg JOuarters of C 
Quarters Hund, ah 


wWWivided 
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4. Of Liquid Meaſures. 
Pints DC 2 Quarts. 
Ouarts Y J2\{ $ J)Portles. 
Pottles 'S Y2 ( &@ Gallons. 
Gallons Q C63 _Hogſheads. 
5. Of Dry Meaſures. . | 
Pints 2J wn Quarts. 
Darts H\ 2 Pottles. 
Pottles Y 2% 8 Gallons. 
Gallons 'S J2( Bo IPecks. 
Pecks Q (4+) « Buſhels, 
Buſhels 8 Quarters, 
6. Of Long Meaſures. | 
Barley C. > 3 Inches. 
Inches V 12G YN Feet. 
Feet V 3>.2 & Yards. 
Tarads 2 J220\ *? )Furlones. 
Furlongs R 8 Engl: Miles. 
= 
Nails , C Quarters of Cards, 
oy £ 3 alſo of Ells. 
Quarters Yards, alſo Ells. 
Of Superficial ide of Land. | 


Roods Acres. 
E. kd Time. 


AMizutes Hours. | 
Hours Days. 
Days. W = | 


Perches OD (402  CRoods or Quarters 
or Poles >> D of Acres, 
AQ C4 


— 
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Note, that if after Diviſion is finiſht in Redy- 
Aion aſcending there be any remainder, it is of 
the ſame denomination with the Dividend. 

Note alſo, thzt, Reduttion deſcending and aſcend- 
ing domutually prove one another, by inverting the 
queſtion; for as in 56 Pounds ſterling, there will 
be found 53760 Farthings , by Reduction deſcend- 
ing z So for Proof thereof, 53760 Farthings will be 
reduced to 56 Pounds, by Reduction aſcending. 


Queſtions to exerciſe Redultion. 


1, In 2571, how many ſhillings ? Anſwer, 5140. 

2. In 30761. how many ſhillings ? Anſw. 61520, 

3. In 902 ſhillings how many pence ? An.10824. 

4+. In 2179 ſhillings how many farthings ? Arn- 
ſwer, 104592, 

5. In 49 1LL— 13 5.— 7 4. how many pence ? An- 
ſwer, 11923. 

6. In 2053 .,—145.—9 4.-—2 f. how. many 
farthings? Anſw, 1971590. ; 

7. In 354 1b. of Troy weight how many grains 
(of Gold-ſmiths weight ?) Anſw. 2039040. 

8. In 300 Engliſh miles how many yards ? A 
ſwer, 528000, 

9. In 1 Engliſh mile, how many barley corns 
length? Anſw. 190080. 

10. In 560 Acres how many Perches ? Anſwer. 
89600. : 

11, In 225 Acres, 3 Roods, and 30 Perches, how 
many Perches? Anſw. 36150. | 

12, In 11923 pence how many pounds * Anſwer 
49 l.——13.5.—7 d. 


13. 
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13; In 5564684 fatthings , how many pounds ? 
Anſw. 60041.-—17 $.—7d 


14. In 234678 Perches, how many. Acres ? A- 
ſwer, 1466 Acres, 2 Roods, and 38 Perches. 

15. In 525960 minutes of an hour, how ma- 
iy days? nſw. 365 days and 6 hours (or 1 year 
very near. | | 

16, In 10080 Pints, how many Hopſheads ? 
Anſw. 20, 

17. In 34678 grains of Apothecaries weight, 
how many ounces Troy ? Anſw.72 Ounces, 1 Dram; 
2 Scruples, and 18 Grains. 

. '18, 11106735 Pints of wheat, how many Quar- 
ters ? Anſw. 208 Quarters, 3 Buſhels,2 Pecks, 1 Gal- 
lon, 1 Pottle, i Quart, 1 Pint. 


19. In 3969301 Barley corns length, how a 


Miles ? Anſw. 20 Miles, 7 Furlongs, 12 Yards; 2 
Feet, 4 Inches, and 1 Barley corns length. 

20. In 1900800 Barley corns length, how majy 
Miles ? Anſw. 10; 


[—_— 
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CHAP... VII. 
Of the Rult of 7, hree Direft. 


l, He Rule(of Three is ſo called; becauſe by 
three numbers known or givenz it teacheth 
to find 'a fourth unknown ; it is alfo called the ' 
Golden Rule for the-excellency thereof ;. Laſtly, It 
is called the Rule of Proportion for the' reaibn{(here- * 
after declared; 3s 3 2919 1 . ; 
IT. The Rule 'of Three is either ſingle'or cone 
und, :- þi:4 [ST 0 BU Gs » Ui HU | 
PAIL [The-fſingle Rule'is'; when three 'terms or 
numbegs arepropounded; and'a fourth pro-- yyy x4ue' 
portional unto them 1sdemanded, / ': : 7 ''of Three; 
IF. Four numbers are ſaid to be proportionals,. 
when'the firſt containerh:the ſecond, forits dorltain. 
ed by -the' ſecond in-the! ſame mannex as the third. 
containeth -the fourth, or is*«contained by the 
fourth-2 ſo -theſe. 4/ numbers are ſaid to be Prq+ - 
rtionals,”8; 4, 12, 6,/for as'8 containeth 4 twice 
odoth 12'contain 6'/twice', and therefore $ is fai 
to have ſuch proportion to 4 as 12 hath to 6 ; like« 
wiſe theſe are Proportionals, 4, 8, 6,' rai i For a344 
is the half of 8, ſo is 6 the half of 12:33 ant} there- 
fore 4 is ſaid to have- ſuch proportion to'S ay 6& 
hath to 12. \ 2011127 9, Ore 7) 
| V. _y ce mimbers i Nona wg Thres 
to wit, the three numbers piven; an 
the fourth ſonght) conſiſt'of ew dif- - The: divers de- 
ferent denominations, viz. two of the! }j, terms in 
three given terms have one name, and ' che Rule of 
the other given term _ the term Three. 


& 


0. The Rule Book 1. 
required have another - ſo this queſtion being de- 
manded, if four &idents ſpend 19 pounds in cer- 
tain moneths , how much money wall ſerve 8 Stu- 
dents for the fame time, and at the ſame rate of 
expence ? Here Students and pounds are the two 
derioniinationsof the terms in the queſtion, 7x. 4, 
and 8 (herig; two of the. terms propo: ) have 
the .depomaieation of Students , 19 the other 


tefm giver, £ r withithe term requiced, haye 
the denaſturetzen of pounds. - 
VI. In theRule of Three, two of the three given. / 
terms: Tay fppoſitiony atid the rbird moves a 
ueſtion : ſo in the aforementioned queſtion a 
uppolition - 5s; made z; that. 4 Students: fend 29 
mads, and: a queſtion-us- nioved with the: number 
bh -x wit, how. many pounds ;will -8, Students 
pen SCIIQTG | v/F5y ; ; 
F1k«-In-the.Ryle of Three, the numbers given. | 
1h dei. muſt be. '{: ranked ,.. that! the-known | 
Hof the rejgs! (Number; er:term upon which the que- | 
gin. © .; \Ntionis moved, muſt poſſels: the third 
»<5:-; ». 2: Place inthe Rullezalſo of the other two 
that which hath the. ſame denomination - with the 


"nn —_—— — 


thitd, : mu} be.in the .hrf6;place : laſtly, the other ' 
knownfermoyhichis of the ſame denomination with | 
the fontth-term ſought (or.anſwer of the queſtion) | 
muſt pod the ſecond place: £ in the queſtion be- | 
fore mentioned, theterms 4, 19,and 8, areto be thus | 
placed, tix. 81s the term apon which the queſtion is | 
moved, and therefore: go poſſeſs the third place in 
the Rule; 4 -is of the ſame denominatian with 8, | 
viz. of Sttdents ,- and: therefore to be in the firſt 
place; Laſtly, 19.being of the ſame denomination 
with the term-ſought, v:z.. of money, is to be _ m 
econd | 


| 
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ſecond place : and ſo they will be placed in the 
Rule thus, 
Students, Pounds. Students. 


—_ 


zIt fo  ————— ] 8 | 

- That is to ſay, if 4 Students ſpend 19 pounds, 
what will $ Students ſpend ?. And here for the bet> 
ter diſcerning of the term or number upon which 
the queſtion is moved, you may obſerve , that for 
the moſt part it is the known number in the que- 
{tion which immediately followeth theſe or ſuch 
like wordsz wit. How many? How much? What 
will? How long ? How far ? &c. 

VIII. The Rule of Three is cither Direct or 
laverſe. 

IX. The Rule of Three Direct is, when the ſenſe 
or tenour 'of the queſtion requireth, 
that the fourth eines ſought muſt ke | 
have ſuch proportion to the ; ky as : 
the third number hath to the firſt ; {o in the afore. 
mentioned queſtion, if 4 Students ſpend 19 pounds, 
how many pounds will 8 Students ſpend at the ſame 
rate of expence ? Ir is evident that the thing requi- 
red is tofind a number which may have ſuch propor= 
tion to 19, as$8 hathto 4 ; that is, as 8 is the dou- 
ble of 4, ſo. ought the fourth number to be the 
double of 19; for if 19 pounds be required to 
maintain 4 Students a certain time, as much more 
muſt needs be required for the maintenance of 8 
Students the ſame time; and therefore in this caſe 
we may ſay in a direct proportion, as 4 is to 8, 
lo is 19 to a number which ought to be as much 
more as 19. 


F 2 WM 


/ 
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X. In the :direft Rule 'of Three, if yon multi- 


| ply the ſecond term by the third, or 
How toworkzhe.  C hich is all one ) the third term by 


Rule of Three 
Dire#,the three 


the ſecond, and then divideithe Pro- 


given terms be- duCt by the firſt, the quotient will give 
ing ſingle num- the fourth term or fourth 'proportio: 
_ nal required : ſo in the queſtion before 
propounded, if you multiply 19 by 3, the product 
IS 152, which if you divide by 4, the quotient will 


Stud. I. Stud. |. 
If ——_— 


4) 152(38 pounds 
12 


A— 
——_— 


32 
32 


 — — — —— 


—— 


give you 38 the fourth term 
demanded, and the work will 
ſtand thus. 


A ſecond Example . may. be 
this, if 8 yards coft 9 pounds, 
how much will 3 yards coſt f 
Anſwer , 3 |: | 
6 d. 


"] $ rmrmmmacs 


This queſtion being ſtated according to the 


Y- b: - 14.8. d. 
8—9—3-(3:7:6 
2 FO FIR REO 
8)27 (3 pounds 

24 


3 the remainder, 
20 


8)60 (7 fillings. 
56 25 IH 
4 the remainder 


12 
$) 48 (6 pence 


{ſeventh Rule of 'this Chap- 
ter, will ſtand as here you ſee; 
then . multiplying (as before) 


the ſecond term 9. by the ! 


third term 3, the Product 1s 
27, which being divided by 
the firſt rerm 8, the-quotient 


W__ OR W__— — 4 —_— _— 


is 3 pounds, and there is a * 


remainder of three pounds, 
which muſt be reduced in- 


to 60 ſhillings, and: after | 
thoſe ſhillings are divided by | 


8, and the reſt of the work 


proſecuted according to the | 
| Note 


, 
| 
| 


| 


l 
: 
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Note at thelatter end of the 11th Rule of the 6th 
Chapter, at length the entire quotient or anſwer of 
the queſtion 1s 3 L——7.—6:d, - 

A third Example, -if 51 ounces of Silver plate 
be ſold for 13 pounds ſterling, what is the price 
of 1 ounce of that plate ? £14 
Anſ. 5 5.--1 d. and ſomewhat 9% + oz: 
more. The operation is thus ; 51—13—1 


After the three known terms CE _ 
of this queſtion are rightly 13 
ordered they will ſtand as 20 


here you ſee in the Example; 513260 (5 ſbillings. 
then multiplying the ſecond 255 


— 


term 13 by the third term 1, 5 
the -product will be alſo 13 12 
( for multiplication by 1 51.) 60 (1 peny. 
makes no alteration ;). which J1 
13 being divided by 51, at- g 


ter the manner of operation 
delivered in the note upon the 5th Rule of the 7th 
Chapter, the entire Quotient or anſwer of the que- 
ſtion will at length be found to be 5 s.—1 d. and 
ſomewhat more, but the ſurpluſage being leſs than a 
farthing is omitted as uſeleſs. 

Example 4. What muſt be paid to a labourer for 
his wages for 27 weeks at the rate of 4.5. for 1 week 2. 
Anſwer, 5 1.—8 s. 
 Afﬀeer+«the three given terms are rightly placed 
in the Rule, they will ſtand 
as you ſee in the Example; Faity __ m"—_ 
then ye the third 4 
t2rm 27 by the ſecond term 4 
the product is 108, which - 108 
1 ſhould divide by the firſt term 1, but in regard 

| F 3 diviſion 
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diviſion by 1 makes no alteration , the Quotient is 
alſo 108, fo that the fourth term ſought is 108 
ſhillings, which heing reduced to pounds, accor- 
ding to the ſeventh Rule of the ſeventh Chapter, 
give 5 1.8 s. for the anfwer of the queſtion, 
XI. In the Ryle of Three, if after the queſtion 
is ſtated according to the ſeyenth Rule 
Po =, — fg of this _ , any of the three 
Ne f 3,we given terms be'a compound term con. 
when they are fiſting of divers denominations , as 
compounded of pounds, ſhillings, and pence , or weeks, 
ders denomir _ days, hours, &c. ſuch compound term 
gegon muſt firſt be reduced into the loweſt 
of thoſe denominations (by the ſixth Rule of the 
ſeventh Chapter) ro the endthat the three given 
terms may be three ſingle numbers; alſo of theſe 
three ſingle numbers the firſt and third muſt al. 
ways be of one and the fame denomination : fo 
If it _—_— that they expreſs things of different 
names, fach of the two which hath the greatcr 
name (or denomination) is to be reduced 1nto the 
fime name with the leſſer (by the 5th Rule of the 
ſeventh Chapter :) Theſe preparations being ob- 
ſeryed, the reſt of the work is to be proſecuted ac- 
cording: to the tenth Rule of this Chapter. Ex 


ample, what- will 43 ounces, 17 peny weight, and 


ing of ſilver plate amount unto at the rate 
Yf——I0d—-3Ff. very near, 


eee as oe a8 id io and eas cus root ads iofs cc o£©=x oQPDcERRCDS wes 4 © ww 0 = 
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This queſtion oz. 5. 4, "oz. "p.vgr. 
being Rated ac- L——j—6-—45—17—20 


cording to the 20 12 '': © 
ſeyenth Rule of pa A hab: 

chis Chaprer,will 20: 66 977 

ſtand in the Rute 24 24; 

2$ fee in the —— 
onthe, to-wit, 499 3928 

if x ounce coſt | $954 . 


will 48 oz. — © | 
17 p. w. —— 20 yy. ceft? - Here becauſe ' the 
third term is 
tions, it muſt be rednced into-the loweſt of thoſe. - 
denominations , to- wit, grains; {ſo'by' the fixth 
Rule of the ſeventh Chapter there wHl be found 
23468 grains for the third rerm : likewiſe, becauſe 
the ſecond term 5 s.— 64. is a cormpepnd term, 
whoſe loweſt name” is/ peice, it muſt be reduced 
into pence (by the aforefaid Rule 57 fe-ther \ will 
be found' 66 pence for the ſecond rerm 2 Mordover 
becauſe the firſt rerm hath the name ounce, and the 
third rerm the' name grain, the firſt term- 1 ounce 
muſt be converred into* 480 grains ( which are 
= to 1 ounce ;z) then will the three xerms or fin» 
ge numbers ſtand in the hs 
Rule, as here you lee, viz. . * | nece. gr. 
* 48% prains coſt © 66 $5. $$22..53408 
pence , how many __ ys 2 SORE 
will 23468 grains coft ? Now proceeding according 
totherenth Rule of this Chapter, ttiere willl ariſe in 
the quotient 3226 pence, beſides-a remainder of 405 
pence, which being reduced to 1632 farthings, and 
F 4 * thoſe 


| of divers denomina- + 
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thoſe divided by the firſt term 480 the quotient | 
will be 3 farthings , ſo that the entire quotient is } | 
3226 pence, 3 farthings, and ſomewhat more (but | - 1 
the parts of. a farthing being of no moment , may, | 
be neglected.) Laſtly, the ſaid 3226 pence being | 
reduced according to the ſeventh Rule of the ſe- 
venth Chapter, give 13 L,-—8 s.-—10 4. 3}, 
ſo that 13 ],—8 5.-——10d.——3f. and ſome- 
what more, will be the Anſwer of the Queſtion. 
XII. For the _= - = Dire&t Rule of T ” 
multiply the fourth term by, the fir 
gf; *which done, if that Produd be, equal | 
dire. +. F# tothe Product of the ſecond term mul- 
> ;- tiplied by ;thethird, the work is right, | 
herwiſe.it..is erroneous : ſo in the firſt Example, 
35the fourth term, being - multiplied. by the Fr 
term4, the Product is 152, which is alſo the Pro- 
cyct of 19 multiplied by. 8; © Bur if it happen that 
after the fourth term, or anſwer of the queſtion 
Is found jn the ſame denomination with the ſecond 
term, there, is. yet a remainder ,. ſuch . remainder 
mult be added-to the Prodyc} of the. firſt term, 
multiplied by ſuch fourth terry, and then the ſum 
muſt be, equal to the ProduCt of the ſecond and 
Third terms (the ſecond, term conſiſtipg of th 
lame denomination with the, fourth :) ſo.in the la 
Example the fourth term is 3226, and there hap- | 
Þ£ns to be. a.remainder of. 408, which being added | 
to the Produtt of the myitiplication of the ſaid | 
3226. by the firſt term 480, gives 1548888, which | 
is the ſame with the Produdt of the third term 
23468 multiplied by the ſecond term-66 as will | 
appear by the work. ob; 4 


xl, 
| 
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-. X11. When, the. firſt of the three given-mum- 

rs in the Rule of. three Dire, ,,  _ 
1s 1 or unity,rhe queſtion may vf- coy ge 1 
tentimes be anſwered more ſpee- ,,,, dire8, when the 
dily than. by the:Rule of Three, foft rerm js x or anit. 
even by thoſe who have but little | | 
«kill in Arithmetick,as will partly appear by the fol 
lowing Examples, v:z. : 

1, At 17 5.——9 d. the yard, what will 84 yards 
coſt ? Anſwer, 741. 11s. For reaſon ſhew- 
eth that 84 .yards. muſt _ ( at the. ſaid rate) coſt 
84 Angels, 84 Crowns , 84 half Crowns, and 
$4 Three pences, all which being computed and 
added together , will give the full value of 84 
yards, Viz. 


l. Sr of 


$4 Angels make — — —-——42——00-—— 00 
84 Crowns— =——-— 21———00-——00 
84 half Crowns —— 0 1000 
84 Three-Pences-—— n— L—O01——O00 


— 


2, At the rate of 9 s, the Buſhel of Wheat, 
what, will 51. Quarters amount unto ? Anſwer, 


. 


193 12 $,——— 4, 
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ft is evident that the price of x Quarter (which 
confiſts of 8 Buſhels) will be 8 Angels wanting $ 
Shillings; therefore | 18 


| L. 6 
from 8 Angels, to wit, ————4 00———00 
ſabtra&t- batons O OB——=00 
retains the price of 1 Quarter—3 12——00 


\ Then the value of 51 Quarters, at the rate of 
3 l.-+—12 s.——od. the Quarter, may be fonnd'in 
manger following, /:z. 


A $5 2-8 


| 51 ——00 00 
51 times 34 or 3 times 51 /. d51—co —O00 
os FI OO 00 
51 Angels make—— —\ I0—— ©0 
515h doubled make—— 5 O2———00 
the price of 51 Quarters 133 12 ole, 


3. What is a ack of Sugar worth, that weigh- 
2: ... Eh neatweight (the Tare being 
Tow yo chat wherein Tubrrattedt 7 C. 3 9. 7 Þ. at | 
Bag for Pepper, a Cheſt the rate of 6 .—— 35.——44. 
for Sugar. for 1 C? Anſwer, 48 ,——35. 
—6 &, — f. | 


7 times 
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, 
7 times 6 ds make 42—00——00 . 
7times 3 Shillings — I1——O0I-—O00 
7 Groats -— O—O02— 04 


The half of 6 l—y$ $,—4A. for 3J—0O L-——— O03 


> 


2 qu. is 
Thehalf of 36—1 $,—0 d. es I———l—10 


1 qu. 15 


The fourth part of 1 {-—— 
10 $,——10 d. becauſe 7. ON g f 
is a fourth part of 28}, or of ON OE 
I qt.) 1S— _—_ 


— 


SS O— 


48—03— 06-2 


Practical Rules of this nature cannot be com- 
pleatly underſtood without ſome kill in fraQti 
as. will hereafter appear in the ſecond Chapter 
_ the Appendix : and therefore I ſhall conclude. this 

Chapter with the following Queſtions, whoſe An. 
ſwers are annexed to them, and may be found out by 
the precedin S Rules;but the operations are purpoſely 
omirted, and left as an exercite for the Learner, 

I to exerciſe the Rule of Three direfF, 

1. If 17 yardsof Cloth coſt 19 1. 25. 6 d:what will 
35 yards coſt at that rate ? Anſwer, 391.7 5. 6d. 

2, If 35 yards coſt 391. 7s. 64. how many yards 
may be bought at that rate for 19, 25. 6 d. An- 
ſwer, 17 yards, 

' 3, If 35 yards coſt 391. 7s. 6d. what are 17 yards 
worth at that rate ? Anſwer, 1g L. 25. 6d. 

4. If 17 yards be ſold for 19/1. 2s. 6d. how ma- 
ny yards will 39 /. 7 5. 6g. buy at that rate ? Anſw, 


35 yards, 
5. What 


_ TCO nn _—_ 
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5, What muſt I pay for the carriage of 17 hun. 
dredweight, 3 quarters, and 11, pounds Averdy. 
pos, at the rate of 7 ſhillings the hundred weight? 
Anſw. 6 1 —4 5. —11 4, —1 farth.. 

6. If 6 1—45.—11d.—1f. be pay'd for the car- 
riage of 17 hundred weight , 3 quarters, and 11 
pounds, what was pay*d for the carriage of i pound 
weight? Anfw. 3 Farthiogs. | 

7. What muſt I pay for 39 ounces, 7 peny welght, 
and 18 grains of white plate at the rate of 5 s. and 
$ d. the ounce ? Arnſw. 10 1.—135.—44. and three 
quarters of a farthing. 

8, What muſt 1 /. (or 205.) pay towards a Tax, 
when 326 [,—6 $.—8 4. is alleſfed at 411.—16 s.- 
2d.—3f? Anſw. 25. —64d.—3 f. 


$0 >... +: The Rule 


9. What will the Intereſt of 876L—17 s.—64. 


amount unto for 1 year at the rate of 61, for 1001, 
for the ſame time ? Anſw. 521.—12 s.—3 4d. 
io. If 3 yards in, length of Engliſh meaſure be 

equal to 4 ells Flemiſh ; how many Flemiſh ells are 
cantained in 120 yards Engliſh ? Anſwer 160 Fle- 
miſh ells. | 

'11,: If 4 Flemiſh ells in Iength, be equal to 3 Eng- 
Jiſh yards ; how many Engliſh yards in 3co Flemi 
ells ?* nſw. 225 Engliſh yards. 
12. If 3 ells in length of Engliſh meaſure, be 
equal to'5 Flemiſhells; how many Flemiſh ells in 
120 Engliſh ells? Anſw. 200 Flemiſh ells. 


*x3:" If 5 Flemiſh ells in length, be equalto 3 Eng- * 
lifh ells ; how many Engliſh ells in 145 Flemiſh ells ?* | 


Anfw, 87 Engliſh ells. 


14. If 3 onnces of Silk weight,be equal to 4 ounces | 


of” Venice 'weight ; how many ounces Venice are 


equal to 60 ounces of Silk weight ? Anſwer 80 oun: | 
ces V epice, ; F4::1 


«<4 tow... 14M — 


- 
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15. A Merchant delivered at Londoz 120 |. ſter- 
ling , to receive 2071. Flemiſh at Amſterdam $ 
what was 1 /. ſterling valued at in. Flemiſh money ? 
Anſw. 11.—14 5.6 d. | 
16, If a Bill of Exchange be accepted at Londow, 
for payment of 400 /. ſterling, for the value dili- 
verd at Amſterdam , at 11.—13 5,—6 d. Flemiſh 
for 17; ſterling ; how much Flemiſh money was de 
liver'd at Amfferdam ? Anſw. 6701. Flemiſh. - 
17.” When the Exchange from Antwerp to Lon- 
don is at* 1 1,—4 s.—7 4d.. Flemiſh for 1. ſterling; 
haw much ſterling muſt I pay at London to receive 
2361, - Flemiſh at Antwerp ? Anſw. 192 1. ſterling] 
18. A-Merchantdeliver*d at London 370 1. ſter- 
ling by Exchange for Roan at 74. d. ſterling for 
50 s.' Tournois; how much Tournois ought he to 
receive at Rgan? Anſw. 60000 s.. Tournois. : ||. 
© ©. 49; In 370 Ducats, at 4s.—2 d. the Ducat ;how: 
many': French Crowns at . 6 5.—2 d. Anſw. 250 
Crowns:;  For.if 74 4. give 1 Crown, 18500 d. (or 
370 Ducats ) will give 250 Crowns. RES 
20,:In 516 Dollers, at 4 5.—5 4d. the Doller 
how many Guinneys: at 1 {.—1 s.—6 4. the piece ; 
Anſw, 106 Guinneys ; For if 258d. give 1 Guinney, 
27348 4. (or 516 Dollers) will give 106 Guinneys. 


CHAP: 


The Inverſe 


CHAP. IX. 
Of the Irverſe Rule of Three. 


7. HE Rule -of Three Inverſe is , when: the 
Fourth. germ required ought to proceed 
from the ſecond term , according to the ſame rate 
or proportion: that the firſt proceeds from the 
third : ſo this queſtion being propounded, if $ 
Horſes will be ' maintained 12 dayes with a certain 
_—y of Provender, how many dayes will the 
e quantity. maintain 16 Horſes ? Here as 8 is 
half 16, fo the fourth term: required to be 
half 12.; for it certain buſhels of Provender ſerve 
$ Horſes 12 dayes; 16 Horſes will cat up 8s much 
Provendet. in. half that time ; and therefore; 
canpot ſay here in a direct proportion ( as. he 
:1.- In the Rule of Three dire) 

horſos dayes borſes as8 to 16, {0 is 12 to ano- 
S—12——16 ther number which onght to 
be in. that cafe a8. great again 2s-22:3, but contrart- 
wite by an iwerred Proportion , beginning with the 
laſt term firſt, as 16 is to8, ſo is 12 to another 
number , which ought to be in this caſe half 12. 


And by the due obſeryation of this definition, | 


together with that of the Rule of Three Direct 
(propounded in the ninth Rule of the eighth Chap- 


ter ) when any queſtion belonging to the ſingle | 
Rule of Three is pp » you may readily } 


dſftern by which of thoſe Rules it ought to be re- 


ſolved; for if the three terms given look for a | 
fourth | 
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fourth in a direct proportion' as they ſtand rahked 
in the Rule, you muſt reſolye the queſtion by the 
dire Rule z contrariwiſe when the proportion 
is inverted or- turned backwards, it ought £6 be 
reſolved by the Inverſe Rule” of : Three, which 
here followeth. . - 
11. In the arr of _—_ after the three 
iven terms- are! y placed in: the | 
Rule, and rednced - (4 = beneed) ear wt 
| according tothe eleventh Rule of the 53, 
eighth Chapter, miſltiply \the firſt *--- 

term by the ſecond,.'or (which is che ſame) the ſe- 
cond term-by the firft;: and then divide the-Prody&t 
by the third term, 10 yy mn will give you the 
fourth term required;or an{wer of the queſtion; thug 
inthe queſtion premiſed 10 the laſt Rule, if you mul- 
tiply 12 by 8, the Product is 96, which if yon divide 
by 16, | the Quptzene gives you's, the fourth term re- 

quired; as by the ſubſequent operation is manifeſt. 
__ dayes horſes = 


I 2i=—}06— 6 


i 


16) 96(6 
96 


ht —_ ——_— 


Oo | 
11. For the more ready diſcovering, whether 

2 queltion propounded belongs | 
to the Rule of Tree Director | How #0, diſcern, whe- 
to the Rule lnverſe,obſerve the -: ES 
directions following,viz. 1. By * ;eſotued by rhe Rake Di- 
the ſenſe and tenour of the que- . xe#, or by the Rule 
{ſion conſider, whether more be Jnverſe. 


required 


$4 The Iwoerſe 
requiced or- lf that is , whether the number! 
ſought muſt be greater 'or leſs than the ſecond: 
term : Secondly ,'' eſteeming the »farſt; and third, 
terms as extreams-in reſpect of the fecond ,- this! 
will be a general' Rule; namely, When more 
is required , the leſſer extream is . the Div1ſor 
but when leſs -is required , the greater extream 
is the Divi/or./:: Laſtly, the - Diviſor. being found: 
out, it. will be-'apparent whether the Rule be 
Dire& or Inverſe, for- when © the Diviſor is the. 


firſt term, it'is a Rule Direct; but when the þ 


Diviſoris the third term, the Rule is Inverſe; 
Another Example of the Rule. Inverſe may be 
this; If - 42 Mowers: do mow certain » Acres in 
4 dayes/, in what 'time wilt 23 Mowers perform 
14 1. 17! {+ the ſame. work? Anſwer,.2 
:\{A£.-  \'D. * M, - dayes, 2-hours, andſomewhat 
- 7 (174714,71- .3"; amore, Here;'the 3 known 
14433 ———= 4 —23- cerms being! rightly placed 'in 
4 5 Of _ ma ſand as p=_ 

— fee in the Example; an 

23) 45 (2 ayes ſince it is evident = 23 men 


wad will require leſs time than 12 

F men to finiſh the ſame work, 
a therefore (by the Rule afore- 
23) 48 (2 hours going ) the .greater of the 
De _- two extream numbers 23 
33'S ,- /.1;: and 12 maſt be the Divi/or; 


_  - and becauſe the Diviſor-123 
Rands'n' the "third -place., this queſtion is to. be 
wrought by. the Rule Inverſe; wherefore multi: 
plyang the firſb term 12. by the ſecond term-4,-the 
product is 48, which being divided by the firſt term 

23, the Quotient gives 2 dayes, and there is a re- 


Book I.) 


mainder 
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mainder of 2 dayes , which being reduced to: hours, 
and thoſe divided by 23 , the Qxorient will be 2 
hours, and there is yet a remainder of 2 hovrs to be 
ſubdivided into 23 parts if you pleaſe; ſo that the 
fourth term ſought, or anſwer of the queſtion is 3 
dayes, 2 hours, and fomewhar more. 

Again, take this for a third Example, If1 lend 
my Friend 356 pounds for one year and 35 dayes 
(the ycat bemg ſuppoſed to_confift of 365 dayes) 
how loug tinie ought be to lend me 500 poundsto 
- quite my conrtehe ?+ Anſwer, 284 dayes and ſomes 
what mote, there being. a remainder, to wit 460,at- 

ter the Divifon is find, . as by the fablequent 0s 

peration is manifeſt, ? 


[ D. I. 
—_— hy ——— 
3&5 
add 35 
| 400 
multiply $3.6 


5|00)1424|00 (284 dayes. 


IV. The proof of the Inverſe Rule of Three is 
this, multiply the third * term by: | 
the fourth, then if this Product be e- ro oe 9090 
qual to the Product of the firſt term - Inverks oy 
Muleiplyed by the ſecond, the work 
| is true, otherwiſe erroneous; ſo in the Exam- 
| Ple of the ſecond Rule, the Product of 16 and 6 
| | ©qual to the Product of 8 and 12. But if ig 


G happeg 
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happen that after the fourth term, or anſwer of the 
. queſtion, is found in the fame denomination with 
the ſecond term , there /is yet a remainder, ſuch 
remainder \muſt be added to the Product of the 
third term multiplyed by the fourth, and then the 
ſum muſt be equal to the Product of the firſt and 
ſecond terms ( ſuch ſecond term being of the 
ſame particular denomination with the fourth :) 
ſo in the laſt Example, the fourth term is 284 dayes, 
and there remains 400 after the diviſion is finiſh, 
this 400: being added to the Product of the Mul- 
tiplication of the. third term 500, by the fourth 
term..284 gives 142400, Which is equal to the Pro- 
duct of the firſt term 356, multiplyed by the ſecond 
term 400 dayes. 
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CHAP. X 


The double Goldey Rule Darett , performed 
' by. two fingle Rules: 


p HE Compoand Golden Rule is , whieit 


" KK ' morethan 3 terms. are propounded. 


Pf 


Il. Ujider the Cortpound Golden Rule, is coti- 
pretiended the double Golden Rule, and divers Rules 
of plural proportion.  - 


111,' The double oben Rule is , yo fave 

F terms being propounded, a ſixth pro- 

= =_ ow potrtional Ln them is demanded : as 

. 1n this queſtion, If 4 Students ſpehd 

19 pounds in 3 moiiths, tow much will ſerve 8 St0- 

dents'g months? Or this, if 9 Buſhels of Provender 

ſerve 8 Horſes 12 days, how many days will 24 
Buſhels laſt 16 Hoſes ? 


IV. The five tetnis given in this Rule conſiſt of 
two parts, Viz. A ſuppoſition ex- Sant 
preſſed in the three fiſt term : ahd a = | — = 
demarid propounded in the two laſt : 1 ;ze came rule 
S0 in the firſt Example of the laſt are diftribuet. 
Rule, this Clauſe ( if four Students 
ſpend 19 pounds in 4 months) is the ſuppoſition, 
atid this ( how- mich will ſerye 8 Students nitie 
£-”"."_ thonths) 
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months) is the, demand : likewiſe in the other 
Example of the ſame Rule, this clauſe (if nine 
Buſhels of Provender ſerve 8 Horſes 12 dayes) 
is the ſuppoſition , and this { How long, or how 
many days will 24 Buſhels laſt 16 Horſes) is the 
demand propounded. 
V. Here for ranking the terms propounded in 
their duc order, firſt obſerve amongſt 
_ _— , the terms of ſuppoſition, which of 
A them hath the ſame denomination 
with the term required ; then-reſer. 
ving that term for the ſecond place , wrift the \ 
other two terms of ſuppoſition one above athther 
in the firſt place ; And laſtly, the terms of demand 
likewiſe one above another in the third place of 
the Rule, in ſuch ſort that the uppermoſt ma 
have the ſame denomination with the uppermo 
of thoſe in the firſt place + Example, If. 4. Stu- 
dents ſpend 19 pounds in 3 months , how 
much will ſerve $" Students 9g months ? Here 
the bes i terms of ſuppoſition are*4, 19, and 
3, and of theſe terms 19 hath the ſame deno- 
mination with the term required, iz. of Pounds, 
for you are to enquire how much Money is re- 
quiſite for the maintenance of 83 Students 9 
months ; wherefore reſerving 19 for 
4——9 the ſecond;mlace I wrige 4 and 3 
3 one above Snother us. = ” ore 
ing a line the right hand © 
4, I write 19 A the ſecond place Os done , 
the work will ſtand as in the Margent ; Laſt of 
all, the terms of demand being 8 and 9g, and 8 
having the denomination of Students, I place 
Wt in the ſame line with 4 and 19, and m_ 9 
| | under 
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. 


vader it ; all this performed, theterms i this que- 
ſtion rapk themſelyes as followeth : 


Viz. Thus, 
frennngm— J Gponeg— 8 
3 | 9 
Or thus, 


3—— I—g 
4 


# In like manner , if the ſecond queſtion of the 
third Rule of this Chapter were propounded, the 
terms thereof ought to be diſpoſed 


Thus, 
8 12 16 
9 24 
Or thus, 
9 {3oon mw—_—24 
8 16 


VI. Queſtions belonging to the double Golden 
Rule may be reſolved by two ſingle Rules of 
Three , or by the Golden Rule Compound of five 
Numbers. 

V1I. When Queſtions of The Proportions of the 
this nature are reſolved by two 49% _— & 1 gpa 
fingle Rules, the proportions finete {ox 4 F.0Y, 
are as followeth : 


7. As the uppermoſt term of the firſt place, 18 
to the middle term; So is the uppermoſt 
term of the laſt place to a fourth Number. 


G 4 II. As 
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H1, As the lower term of the ficſt place is to 
that fourth Number; ſo is the lower term of the 
Hſt place to the term required. 

| So in this Example before recited, 

4—19—8 uſing tacitly the lower term of the 

3 9 firſt place as a common number 1n the 
firſt proportion, ſay thus, 

1]. If 4 Students ſpend 19 pounds (in three 
months) what will ſerve 8 Students (the ſame 
time ?) 

Or thus, If 4 Students ſpend 19 pounds, what 
will 8 ſpend? | 

Which Rule of Three will be diſcovered to be 
\ direct (by the third Rule of the ninth Chapter ;) 
therefore the fourth proportional proceeding from 
the ſaid three given numbers 4, 19, and 8 is 35 (by 
the 1oth Rule of the 8th Chapr. aforegoing.)Again, 
to find the term required, uſing tacitly the upper- 
moſt term of the third place-as a common Number 
In his laſt proportion, ſay as followeth. 

IL If in three months 38 pounds are ſp:nt ( by 

8 Students) how much will ſerve them for 9 
months ? 

Or thu,” It 3 give 38, what will g yield you ? 

Which Rulcof Three will likewiſe be diſcovered 
to be:aret-(by the third Rule of the ninth Chap- 
ter 3) therefore the fourth proportional proceeding 
from the. ſaid' 3 numbers, 3, 38, and 9, you ſhall 


TOO P_uN on Tu Ir RS 


likewiſe fing (by the 10th Rule of the Sth Chapter | 


before-recittd) to be 114, for 38 being multiplyed 
by 9 , 'the ProduCt is 342, which divided by 3 
yields you in the Quotient 114 : So that I con- 
clude, If four Students ſpend nineteen pounds 
In three months, 114 pounds will ſerve 8 Stu- 

| | FT dents 


of Th hree Dire# 
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dents b months ; as you may further obſerve by 
the Work following : £1 


4 19 —8 
| 3 g9—(114 _ 
| 4—19—8— (38 3—38—9-('114 
$ -o 9 
4) 152 (35 3) 342 ( 114: 
12 od 
= — — I 
_- 3 : 
O I2 
| 12 tk 
- tones 


In like manner if two ſingle Rules of Three be. - , 
formed (according to the preceding 7th Rule) out 
of the five numbers given in the laſt mentioned 
queſtion, the ſame being raaked according to the 
latter manner of ordering the ſaid numbers in the 
fifth Rule, each of the ſaid two Rules of Three will 
be a Rule dire, and the ſame anſwer of the que- 
ſtion, towit, 114 pounds will be diſtovered, as 


you may ſee by the ſubſequent operation. 


3 19 9 
'® TONE... 8—) 114 FS 
g—ig-—-9—\ $7 4—5J7—8—( 114 
MA 9 8 
3) 271 (57 4) 456(114 
"2 hs. + 2 
-- 7:5 3 o5 
EH oe. .... * = 45 
| © = 16 : 

16 
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. Y1IT:: Fhe double Golden Rule is either Direct 
or Inverſe. | 
IX. The double Golden Rule Direct is, when 
both the vngle Rules do _ of _ look for a 
Es fourth term in a direct proportion : Ag 
Phe double &%- " 50 the Example of the or Rule, 
den RuleDirect. P 
has whereeach of the two ſingle Rules of 
Three is a-Rule Direct. 
For another Example take this, if the carriage 
of 8 C. weight 128 miles coſt 48 ſhillings, for 
how much may I haye 4 C. weight carried 32 miles 
after the ſame rate ? The terms of this queſtion ac- 
cording to the fifth Rule of this Chapter, rank 
themfetves in this order ; 


128 — 48 — 32 
8 4 wy 

Now taking tacitly the lower term of the. firſt 
place a5 a common number, I form the firſt Rule of 
Fhree according to the ſeventh Rule, ſaying. 

|. If che carxiage of a certain weight ( to wit, 
$ C.) 128 miles will coſt 48 ſhillings, what will the 
carriage of the ſame weight 32 miles colt ? 

Here it is eaſie to diſcern , that the fewer miles, 
any weight is carried, the leſs money will pay for 
the-carriage of that weight ; therefore the fourth 
number ſought'by the ſaid Rule of Three muſt be 
leſs than the ſecond number 48 ; And foraſmuch as 
by the third Rule of the Ninth Chapter, whenleſs is 
_— the. greater.extream (whether it be the 
firſt or third number) muſt he the Diviſor;z_ there- 
fore the firſt number 128 is the Diviſor, and conſe- 
cuently the Rule of Three above propounded isa 
Rule direct," wherefore finding out the fourth wy 
We ex 
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ber by the tenth Rule of the eighth Chapter to 

12 ſhillings , I proceed to the ſecond propor- 
tion, and fay: { . . | : 

II. If the carriage of 8 C. (32 miles) coſt 12 
ſhillings , how much. muſt I 'give- to haye 4C. 
carried the ſame diſtance : 

And here likewiſe finding a fourth number to 
be looked for in a direct proportion,-I diſcoy 
that fourth, by the ſaid tenth Rule of the cighy 
Chapter, to be 6s. which is the term 
and the anſwer to the queſtion propounded': {Ms 
that at laſt I conclude, If che carriage of $C.: 728 
miles coſt 4$ s. the carriage of 4 C. 32 miles will 
coſt. 6 , according tothe ſame rate : ſee the whole 
Work. K 

4 


123) 1536 (12 


8—12—4—(6 4 IS 
ka, -Þ Wh 
8) 48 (6 
48 
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CHAP. XI. 


. 'The Double Golden Rule Inverſe, performed 
by . two ſingle Rules. 


HE Double Golden Rule Inverſe is , when 
| & one of the ſingle Rules looks for a fourth 
_ 1). term inan -inverted proportion : As 
; my i in the laſt Example Latte the 
werſe. . fifth Rule of the laſt Chapter. For if 
yu rank the terms of that queſtion, according to 

e ſaid fifth Rule, thws, 


8 12 16 
9 24 


And then work by two ſingle Rules of Three, 
formed according to the ſeventh Rule of the laſt 
Co you ſhall find by the third Rule of the 
ninth Chapter , that the firſt ofthe ſaid two Rules 
of Three will be inverſe, and the latter direct; 
for ſaying firſt, if 8 horſes be maintained 12 dayes 
(by 9 buſhels of Provender) how many dayes will 
36 horſes be kept by ſo much Provender ? Here the 
anſwer 6 dayes will be found out by the Rule of 
Three inverſe; Secondly , ſaying, If 9 buſhels. of 
Provender be eaten up (by 16 horſes) in 6 dayes, in 
how many dayes will 24 buſhels be ſpent ? here the 
anſwer 16 dayes will be found out by the Rule of 
Three direCt. 

- But if you order the given terms uf the ſame 
queſtion, thus, | 


w—_— 


go——— 12 24 
y 4j- t6 


And then work by- two ſingle Rules of Three, 
formed according :to the ſeventh Rule of the laſt 
Chapter, you ſhall find by the third Rule of the 
nioth Chapter, that the firſt of the ſaid two Rules 
of Three will be Direct; and the latter Inverſe ; 
for ſaying firſt, If 9 buſhels of Provender will laſt 
12 dayes (to maintain 8 horfes) how many dayes 
will 24 buſhels ſerve the ſame number of horſes ? 
\ Theanſwer 32 dayes will be found out by the Rule 
of Three diredt. Secondly, ſaying, If 8 horſes will 
be maintained 32 dayes (by 24 buſhels of Provender) 
how long will 16 horſes be kept by the ſame quantity 
of Provender ? Here the anſwer 16 gayes will be 
found out by the Ryle of Three direct. 

Wherefore, whenfoever a queſtion belonging to 
the double Rule of Three is ſevered into two fingle 
Rules of Three (according to the preceding Rules) 
if one of them happens to be a Rule 1nverſe,that dou- 
ble Rule is called the double Rule inverſe. 

Now the Reſolution of the Queſtion propoun. 
= _ ranked after the firſt manner, is as fol- 
1Owetnh, 


- 
wa 4 
þ 9 A 
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Gn 12 


16—(6 


g6 


O 


4—( 16 
: ( 


'9) 144 ( 16 
9 


| ————_—_———— 
1 


54 
54 


EE EY 


© 


Again, The Reſoluti 
ution 
ing ranked after the laſt RET ro . 


So that at laſt I ſay, If 9 Buſkels of Provender 
ſerve 8 Horſes 12 dayes, 24 Buſhels will laſt 16 
Horſes 16 dayes, Which is the reſolution of the 


Queſtion propounded, 
a CHAP, 
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CHAP. XII 
The Golden) Rule compounded of froe 


Numbers. 


T. HE Golden Rule compound of five nuni- 

T bers is, when the terms being ranked, as be- 
fore, inſtead of the double terms we uſe their pro- 
ducts, and then proceed to find the term required 
by ane ſingle Rule of Three. 

IT. Here when the Queſtion propounded ought | 
TY to be performed by the double Rule 
Riile compu Gireft, multiplying the terms of the 
of frve mum. firſt place, the one by the other, 
bers performed take their product for the firſt 
Gone le teri, the middle number for the ſe- 

pe pie cond, and the product of the two 
laſt terms for 'the third term” this Uone, having 
found by the Rule of Threedirect, a fourth pro- 
portional unto thoſe three, -that fourth term ſo 
found is the number you look for: ſo this que- 
ſtion being again propounded,'if 4 Students ſpend 
19 /, in 3 months, how much-witl ſerve 8 Students 
9g months? and the terms thereof being ranked 
as before, viz. thm, | 


mim g——$ 

" ui 9 | 
- "The product of 4 multiplyed by 3 is 12, and the. 
TE of | 8. multjplyed by 9.35 72 3 wherefore'l 
ay, As 12 to 19, ſo 72 tothe term required,which, 
I find by the ſingle Rule of Three direCt to be 11 : 
> - 
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So that if 4 Students ſpend 19 7. in three months, 
114!. will be requiſite for the maintenance of 
$ Students 9 months, ſee the whole operation, av 


followeth, 


grmnmm ten $ 0, 
3 . 9—(1K,, 
12 72. 

i9 


648 
72 


12)1368 ( 114 
I2 


16 
12 


48 
48 


O 


' 1nlike-manner this being the Queſtion as before 
(in the laſt Rule of the tenth - Chapter) if the car- 
riage of 8 C. 128 miles, coſt 48 s. what will the 
carriage of 4C. 32 miles ſtand me.in ? the Anſwer 
thereunto will be 6 5. as appears by the Work. 
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$23 — 43 32 


w 128 4 


1024 ) 6144 ( 6 Shillings 
6144 


Q - 


111. When the Queſtion propounded ought to 
be reſolved by the double Rule In- 
TheGolden Rule verſe; having multiplyed the double 
compound of fru« terms acrofs, that is, the uppermoſt 
Eh term of the firſt place by the lower 
Fmele Rule di- - Of the laſt, and the uppermoſt of the 
ret or inverſe. Iaſt place by the lower of the firſt, 
write each product under the lower 
term by which it is produced : and then if the In- 
verſe proportion be found in the uppermoſt line, 
uſing thoſe products as fingle terms, proceed to 
find the term required by the ſingle Rule of Three 
direct - But in caſe you find the Inverſe propor- 
vzon tir the lower lme, perform the Work by the 
imgle Rule of three Inverſe. | 
- Sim the Exatnpleabove-menticn20, if g buſhels 
ef Provender ſerve $ horſes 12 days, how 
.__  mil24 buſhels laſt 36 /horſes ? Here 
8—1i2-—-16 if you rank the terms thus, you ſhall 
9 24 find the Inverſe proportion in the 
firſt line, as is obſerved in the laſt 


Chapter : And therefore haying ſubſcribed the 


products 


Book'T3Þ C 
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products according to the direction glyen you ir 
this Rule , I proceed to ſatisfie the demand of this 


queſtion by the ſingle Rule of Three direct, . as ap- 
pears by the Work tollowing; 


8 


144 192 


144) 2304 (16. 
144 


864 
. 64 
, . ol , 

But the terms of this Queſtion being ranked 
| tha, the Inverſe proportion is | 
found in the lower line, as you g——12-—-24 
may obſerve likewiſe by the laſt 38 " 
Chapter:whereupon in this caſe, WOOTRe = 
to reſolve the Queſtion, I proceed by the ſingle 
Rule of Three Inverſe, as appears by the Work 
hereunto annexed : howſoever therefore you work 
the Queſtion, you ſhall find the term required to 

be 16 ;, ſo that at laſt I conchide, as before in the 
| aſt Chapter, If 9 buſhels of Provender ſerve 8 
== 12 dayes, 24 buſkels will laſt 16 horſes 16 

2Jes, 
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144) 2304 (16 
144 
$64 
864. 


O 


CHAP. XIIL 
The Rule of Fellowſhip. 


a_— E Rules of plural Proportion are thoſe, 
by which we refolve Queſtions , that art 
diſcoverable by more golden Ruls 
Log than one , and yet cannot be . 
* - medbythe double golden Rule mer 


tioned before in the three laſt Chapters. Of thekſ 
Rules there are divers kinds and varieties, accordin 
to the nature of the Queſtion propounded ; for 
the texms.given are ſometimes four, ſornetimes 
ſometimes-wore,' and the terms required ſomet? 
more than one, © ec. 


4 


Il. 


11, Two particular Rules of plural proportion 
fre theſe, the Rule of Fellowſhip, and che Rule 
of Alligation. 

III. The Rule of Fellowſhip is that , by which 
maccompts amongſt diyets men (thetic 
ſeveral ſocks w_erY a with the whole ken Ad 
gain or 'Joſs being propounded ) rhe | 
pain or loſs of each particular man may be diſco- 
vered: As in this Example, Aand B were ſharers 
in a parcel of Merchandize, in the. purchaſe of 
which 4 lajd out 9 1, and B1rt /. and rhey having 
fold this Commodity , find that their clear gains 
amounts to 54s. Now here the Queſtion to be 
reſolved by this Rule is, what part of that 545, 
accrews to 4 , and what to B, according to the 
rate of the ſeyeral ſums or ſtocks which they ad- 
ventured ? Again, A, B, and C, fraight a Ship 
from the Canaries for Envland, with 108 Tuns of 
Wine, of which A had 48, B 36, and C 24, the 
Marriners meeting with a ſtorm at Sea, were con- 
ſtrained for the ſafety of their lives,tocaſt 45 Tun 
thereof oyer-board ; here the Queſtion to be re- 
ſolved is, How many of the 45 Tun each particu- 
kr Merchant hath loſt, according to the rate of his 
Adventure ? 
ad The Rule of Fellowſhip is either fingle or 

uble. 

/. The ſingle Rule is, when the ſtocks propoun- 

do continue in the Adventure ( or common 
Bank ) equal times, to wir , one ſtock as long 
Ume as another. 

VT. In the ſingle Rule of Fellow- How to work tit 
ſhip, take the total of all the ſtocks for ſing/e Rule: 
firſt term, the whole gain or loſs, 

H 2 fof 
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for the ſecond, and the particular ſtocks for. the 
third terms; this done, repeating the Rule df 
Three ſo often , as there are particular ſtocks in 
the Queſtion ; the fourth terms produced upon 
thoſe ſeveral operations, are the reſpective gains 
or loſſes of thoſe particular ſtocks propounded: $ 
in-the firſt Example above-mentioned 7 4. and 111, 
are the ſtocks propounded , whoſe. total 1s 18, 
which I take for the firſt term : Again, 54 s. the 
common gain , is the ſecond term , and 7 l. the 
firſt particular. ſtock, -is the third term of. the firſ 
proportion; whereupon I ſay, as 187. to 54 s. 6 
7 L. to another number , which by the direct Rule 
of Three l find to be 21 s.. viz. the part of the gail 


due to A, that expended the 7 /. ſtock, Thenfa 
the ſecond proportion., I ſay , as 181. to 54.5. Þ 
114, to another number , which I likewiſe find 
the Rule of Three direct ro be 33 s. viz. the pat 
of the gain due to B, for his 11 |. Itock. | 


7 GY 7 21 
AT J+ SIR 


Again, in the other premiſed Example, Wy 


ticular loſs that happens to A, is 20 Tun, to Bi 
and-to C 10 Tun. 


2- Double. js, when the ſtocks propounded 5 


double numbers, viz. when each ſtoc 
bal 


III. The double Rule of Fellowſbif ; 


2, ECL cS — — Og O40 A 2 4 om. 
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hath relation to a particular time : Example , A, 
B, and C, + hold a paſture jn common $ for which 
they pay 45 . per. annum. In this Paſture A had 24 
Oxen went 32.dayes, B had 12 there 48 dayes, and 
C fed 16 Oxen there. 24 dayes ; now. the Queſtion 
to bereſolved by this Rule is, what part each of theſe 
Tenants ought to pay of the 45 /. rent ? and here 
you may ob/erve, that the ſtocks propounded are doic- 
ble numbers,. viz. each ſtock of Oxen- hath reference 
to'a particular time ; for the reſpedtive fock of Ais 
24 Oxen, and its particular time is 32 dayes ; again, 
the ſtock of B is 12 Oxen , and-the- reſpett+ve time 
848 dayes ; And laſtly, the ſtock of C 15 16 Oxen, 
2nd its peculiar time is 24 dayes, which as you ſee are 
dwle numbers. + _ | - tr © 

'F11T. In the double Rule of Fellowſhip, mul- 
tiply each particular ſtock by its reſpe- 

(tivetime , and.take the total of = > tbo 

Produdts for the firft term , the whole xzule. 

gain or loſs for the ſecond, and _ 

the ſaid particular Produtts of the double num- 
bers for the third term ; This done, repeating, as 
before, the Rule of Three, ſo often as there are 
Products of the double numbers ; the fourth terms 
produced upon thoſe ſeveral operations ,- are the 
numbers you look for : So in the Example of the 
laſt Rule, the Product of 24 and 32 is-768, .the 
Product of 12 and-48 is 576, and the Product of 
16 and 24 is 384, the ſum of theſe. Produdts is 
1728, which is.the firſt term in the Queſtion, then 


; 451. the rent, is the ſecond term, and-768 the 


rſt Product, is the third term of the firſt pro- 

portion. Wherefore I ſay, as 1728 to 451, fo 

768 to another number , which 1. find: by the a 
| H 3 DTS 
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TE Rule of Three to be 20 L. viz. the part of thy 
Rent that 4 ought to pay : Then for the ſecon( 
proportion 7 ſay, as 1728 to 45 þ. fo 576 to15l, 
which is the part that B ought to pay + And laſtly, 
as 1728 to 45l. ſo 384 to 101. via. the part that Q 
mult pay; 


68 7684——20 
334 384—10 


A ſecond Example of the eighth Rule. Three 
Merchants, 4, B, and C enter Partnerſhip , and + 
ree to continue 1n a. joynt Adventure -16 moneths; 
A puts into the common ſtock at the beginning 


the ſaid term 100 pounds, at 8 months end he 


takes out 40 pounds, and 4 months after ſuch 1% 
king out he puts in 140 pounds. ZB puts in at firſ 
200 pounds, at 6 months end he puts in 50 pounss 
more, and 4 months after the putting ia of the 
50 pounds, he takes out 100 pounds. C puts in 
firſt 150 poyinds, at four months end he takes out 
5o pounds, and & :nonths after ſuch taking out 
puts in 100 pounds. Now at the end cf the faid 
16 months, they had gained 357 pounds, the-Que- 
Aion is how much of the faid gain belongs to eact 
Merchant for his ſhare. 

In Queſtions of this Nature, two things are prin- 
cipally to be obſerved. 1. The whole time of Part: 
'verſhip. 2. The reſpective time belonging to each 


man's particular ſteck ; ſo here, it is evident that] 


the whole time js 16 months, and the particnlzr 
ſtocks and times belonging to each Merchant will be 
as fol. oweth, wiz. : 

A had 


©® -—1 
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A had 100 l. in the common ſtock for 8 
months, therefore 100 multiplied by 8 pro 809 
4dnceth —— 


Alſo 60 [. for 4 4 months A therefore 60 
multi lied by 4 Tyne 240 
Alſo 200 1. for 4 months , therefore 200% $00 


multiplied by 4 produceth 
The total of the pay of money and 1840 
time for A, 1s- 


B. had 200 1. in the common ſtock for 6 
months, therefore 200 multiplied by 6 5 pro- 200 
diceth ——— —2——-— 

Alſb 250o/. for 4 months , therefore 2 =, ton 


_ multiplied by 4 produceth——— 


Alſo 150 L. for 6 months , therefore 150 900 
mitiplied by 6 produceth—; 

The total of the products 'of money y and? —_ 
time for B, is _— _ 


months, therefore 150 multiplied by 4 pro- 
dicerh— — 

Alſo 1004, for 8 months, therefore my %0 
multiplied by 8 produceth———- 

Alſo 200 L. for 4 months, therefore = 800 
multiplied by 4 produceth——— —— — 

The total of the Fours of money and? 220c 2200 
time for C, is= _ 


C had 15ol. in the common ſtock for 2 
00 


Then adding the faid three totals together, to 
wit,1840,3100 and 2200,the ſum is 7140,wherefore 
proceeding as in the laſt Example, I fay by the Rule 
of three direct, as 7140 is to the total gain 357 

H 4 pqunds; 
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pounds ſo is 1840 to 92 pounds the gain of 4; 
"again, As 7140 is to 357, fois 3100 to 155 the 
gatn of B: Laſtly, as 7140 isto 357 fo is 2209 
to 110the gain of C, 

| IX. The Rule of fellowſhip - is proved 
The proof} by Addition of the terms required, whoſe 
6 ſum ought to be equal ta the ſecond term 
in the Queſtion , otherwiſe the whole Work iser- 
roneous:: ſo in the firſt Example of the ſixth Rule 
afore-going, 21 s. and 33 s. being added together 
are equal to 54 s. the ſecond term 1n that Queſtion ; 
likewiſe in the laſt Example of the ſame. Rule, as 


alſo in the firſt Example of the laſt Rule, the ſum of | 
20, 15, and 1o, the terms required, are equal tO 45, | 


the ſecond term propounded. 


—_ 
7 
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CHA P. XIV. 
The Rule of Alligation, 


1. = E Rule of Alligation is that, by which we 
reſolve Queſtions, that concern the mixing 
of divers ſimples together. 

IT. Alligation is either Medial or Alternate. 

IT. Alligation Medial is, when having the ſe: 
Mficitin veral quantities and- rates of dlvers 
Mediat, fimples propounded , we diſcoyer the 
| mean rate of a mixture compounded 
of thoſe ſimples, So 10 buſhels of wheat at 44. 
or (which is all one) 48 4. the buſhel; 40 buſhels 
of Rye at.3 s. or 36 4. the buſhel ; and 50 buſhels 
pf Barley at.2 5." Or 24 d, the buſhel , being wind 
| | Wi 
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with 20 buſhels of Oatsat 12 4. the buſhel, the Rule 
of Alligation medial ſheweth. you the mean price of 
that miſtling. _- ; | . 

IV. ln Alligation medial ,. firſt 7he' Operations 
ſum the given _ then find ” by mags 
the total value of all the ſimples : this zz. my 
done, the proportion will be as fol- . 
loweth. . 

As the ſum of the quantities is to the total value 

_ of the ſimples: 

So is any part of the mixture . propounded to 

the required mean rate or- price of that 
ark, py 

"7 aocet BY again the premiſed Example of the 
third Rule, I demand how much one buſhel of that 
miſtling is worth ? Now the ſum of 10, 40, 50, 20 
(the given quantities) is 120 buikels, and the value 
of the 10 buſhels of Wheat at 48 4. the buſhel, a- 
mounts to 480 4d, for 48 being multiplied by 10, 
the product is 480 : Again, the value of the 40 bu- 
ſhels of Rye at 36 d. the buſhel, is 1440 d. The 
yalue of the 50 buſhels of Barley at 24 d. the buſhel, 
is 1200d. And the value of 20 buſhels of Oats at 
124d. the buſhel is 240d. All theſe values being 
added together , their total is 3360 d. I ſay then 
by the Rule of Three Dire, it 120. buſhels give 
3360d, what will 1 buſhel yield? The Rule pre- 
ſently anfwers me 28 4. whereupon I conclude, . that 
a buſhel of that Miſtling may be aftorded for 28 d. 
that is, 2s. 44, which is the reſolution of the 


Queſtion propound:d. 
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In like manner if it be demanded what 8 Buſhels 
or a Quarter of that Miſtling is worth ? The Anſwer 
will be 224 d. which being divided by 12, and by 
that means reduced into ſhillings, is 18 5. 8 4. 


120 3360 $ nn 2.2.4. 

_ Y. In Alligation Medial , the trial of the Work 
is by comparing the total value of the 

The Proof. ſeveral Simples with the value of the 
whole mixture - For 'when thoſe ſums ac- 

cord, the operation is perfeCt ; ſo in the firſt Exam- 


ple of the laſt Rule. 


C10 Buſhels of Wheat at 4s. the UH. 5s. d. 

Buſhel is — — 2— 0—0 
| Boſhels of Rye at 3 s. the 

S } Buſhelis-———— 6—0—0 
1? 5o Buſhels of Barley at 2 s. the 

S Buſhel \——————- F—O—0 
And 20 Buſhels of Oats at 12 d. 

the Buſhel 1s- - I —O—0 

All which amount to. — 1 4—0—0 


which is likewiſe the value of 120 Buſhels 
at 28 4, or 2s. 4d, the Buſhel, for that alſo 
amounts to 144, 

VT. Alligation Alternate is , when having the ſe- 
a veral rates of divers Simples given,we diſ- 
Arne Over ſuch quantities of them , as are ne- 

celſary to make a mixture , which may 
bear a certain rate propounded. 

Example > A man being determined to mix 10 
Buſhels of Wheat at 4 s. or 48 4. the Buſhel, with 
Rye 
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Rye'of 2 s. of 36 d. the Buſhel, with Barley of 
25,"0r 24d. the Buſhel, and with Oats of 1 s. or 
12/4 the Buſhel, the Rule of Allipation Alternate 
will diſcover anto you how much 'Rye, how'much 
Barley, and how much Oats he ought to add unto 
the 10-Buſhels of Wheat ; in_ſuch ſort that the 
mixxure of them alltogether may bear a certain 
rate Or price propounded, | (8 | 

YH. ln Queſtions of Alligation Alternate , you 
muſt rank the terms in ſuch fort,' that PTY 
the given rate of the mixture may repre- [1,;u7 of the 
ſent the root, and the ſeveral rates of Terms. 
the Simples may ' ſtand as branches iſ- 
ſuing from that 'root : So the Example of the laſt 
Rule being propounded , I demand how mnch 
Rye; Barley, and Oats, ought to be added to the 
10 Buſhels of Wheat, that the mixture'of all ro- 
eether may bear the- rate or price of 28 4. of 2 s. 
4d, the Bnſhel ; And therefore 'drawing a line of 
connexion, I place 284. the given rate of the mix- 
ture, upon the left hand thereof by it ſelf re- 
preſenting the Roor, and likewiſe write 


the other rates propounded, viz. 484. _ 43 
35 4. 244. and 124. one above ano-_ 28 36 
ther upon the right hand of that bo 24 
of Connexion , which rates are forl- 12 
ceived to iſſue from 28 d. as branches 


from the Roer, the fabrick hereof appears plainly in 
che Margent. 

VIITF. Having ranked the terms in their due 
ord-r, link the branches together by 
certain Arks, 1n ſuch fort , that one 
that is greater than the Rygor or rate 
of the mixture, may always be coupled with _ 
Tncr 


How to couple 
the Terms. 
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ther that is leſs than'the ſame': So in the premiſed 
Example, 48 may be linked with 12, and .36 with 
24, or otherwiſe 48 may be coupled with 24, ang. 
36-with 12, and then the Work will ſtand | 


| 48 = 4 48 
b. 6 , 6 6 
Thu, 28 3 I) Or thu, 28 -# | 


FX. Having alligated the branches , and found 
the differences betwixt them and the 

Hm toorderthe Root, write the differences of cach 
gfferences. branch juſt againſt his reſpective yoke» 
fellow. So the branches of the example 

afore-going being linked after the firſt manner, 
and the difference between. 28 and 48 ( by the 
+ third or fourth Rule of the fourth Chapter of 
this Book ) being 20, I place 20. juſt againſt 12, 
the reſpective yoke-fellow of 48, Again, 16 be- 
ing the diference betwixt 28 and. 12, I write it 
juſt againſt 48. In like manner 8 being the 4dfe- 
rence between 28 and 36, I 


48 © 16 place it right againſt 24. 
83s 4 Andlaſtly, 4 the difference 
24 8 betwixt 28 and 24, I write 
12 20 juſt againſt 36: In the end 


the whole Fabrick, of the 
Work (as the branches are 
thus linked) will ſtand asin 
the Example. 
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But the branches being linked after the other 
manner, the Work will be thus diſpoſed : 


5 4 

3 I 

28 24 20 
12 8 


For in this caſe 48 hath 24 for his yoke-fellow,and 
the reſpective Comerado of 36 is 12, and here the in- 
terchangeable placing of the L pr p in the pre- 
miſed Examples) is that which is. more particularly 
termed Alternation, EN 

X. When one branch is linked to divers other 
branches, and not to one alone, the differences 
ought to be as often tranſcribed, as it is ſo diverſly 
linked, So in the premiſed Example, you may (M 
you pleaſe) conceive 12 to be coupled both with 
48 and 36; likewiſe 24 may be conceived to be 
linked. with the ſame 48 and 36; wherefore the 
difference betwixt 28 and 12 being 16, I write it 
both juſt againſt 48 and 36 : In like manner the 
difference between 28 and 24 being 4, I write it 
likewiſe over againſt the ſame numbers 48 and 36. 
Again, 20 being the difference betwixt 28 and 48, 
I place it juſt againſt 24 


and 12; and 8 being the 16. 4. 
difference between 28 and 16, 4+ 
36,1 write it likewiſe oyer 28 

againſt the ſame numbers 20. 8. 
24 and 12 : All this per- 20. 8. 


formed, the whole frame of the Work will ſtand as 
in the Margent. 


2, Take this for another Example : It is _— 
re 
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red to mix 10 buſhels of Wheat at 48 4. the buſhel 
with Rye of 364. the buſhel , with Barley of 24 4. 
the buſhel, and with Oats of 12 4. the buſhel, and 
the Queſtion now is, How much Rye , Barley, 
and Oats ought to be added' to the 10 buſhels of 
Wheat, that the entire mixktite may be afforded 
at 16 d. the buſhel ? Here thebranches of this Que- 
{tion (according to the eighth Rule of this Chapter) 
ought to be linked thus, 


48 

36 
16 24 

[2 


And as for the [Alternation of the differences , it 
Is evident ( by the preſent ' Rule ) that the diffe- 
rence between 16 and 12 being 4, ought tobe thrice 
tranſcribed, viz. firſt juſt againſt 48, then againſt 
36, and laſt of all againſt 24. Again, 32 the dif- 
ference betwixt 16 and 4S, as alfo 2o the diffe- 
renice between 16 and 36 ; And laſtly, 8 the diffe- 
rence betwixt 16 and 24, ought all to be placed juſt 
agalnit 1 2, 


3. I determining to mix 10 buſhels of Wheat at 
48 d. the buſhel , with Rye of 36 4. the buſhel, 
with Barley of 24 4. the buſhel, a1d with o_ 
0 
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of 12 d. the Buſhel, defire to know how much of 
cach I ought to take, that I might afford the whole 
mixture at 40 4. the buſhel : Herethe whole Work 
being ordered according to the. Rules aforegoing, 
it will ſtand as followeth. 


16, 28. 
48 a 
404C 36 a 
24 
I2 , 


4. A man intending to mix 10 buſhels of Wheat 
at 438d. the buſhel, with Rye of 36 4.. the buſhel, 
with Barley of 24 4. the buſhel, with Peaſe of 16 d. 
the buſhel, and with Oats of 12 d. the buſhel, de- 
fires to know how much Rye , Barley, Peaſe; and 
Oats he ought to add to the 10 buſhels of Wheat, 
that the whole maſs of Corn fo mixed might be 
afforded at 20 4. the buſhel. This Qaeſt:on being 
thus propounded, the terms thereof. (by the Rules 
aforegoing) may be Allgated, and the differences 


of the terms Alternated, as followeth. 
48 4 
26 4 
204 24 4. 8. 
16. 23, 16, 4. 
[2 A 


5- Laſtly, A Gokdſinith hath ſome Gold of 24 
Caretts, other of 21 Caretis, and other ſome of 19 
Caretts fine, which he would ſo mix with Alloy, 
that 192 Ounces of the emire mixewe might bear 
17 
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17 Carelts fine ,, now the QueFtiow is 3 bew: much of 
each ſort, as alfo how much - he'muſt take to 
| accompliſh his deſire? Before you 
What a Care? cn well underſtand this @eſtion, it 
fine, and what Jas "Bs. 
Ally is. will be neceſſary to explain what a 
Care(t fine , and what Alloy Is ; the 
Mint-Maſters and Goldſmiths to diſtinguiſh the 
different fineneſs of Gold, eſteem an entire ounce 
to contain 24 Cares, and one ounce of Gold 
that being tryed in the fire loſeth nothing of the 
weight, is ſaid to be 24 Caretts fine ; again, the 
ounce that being tryed loſeth one four and twen- 
tieth part of the weight, is ſaid to be 23 Carefts 
' fine; In like manner that which loſeth two four 
2nd twentieth parts of the ounce, is eſteemed to 
be. 22 Caretts fine, and ſo conſequently of the 
zeſt ; And as for Alloy, it is filyer, copper, or {ome 
.other baſer metal, with which tne Goldſmiths uſe 
to mix their Gold,. to the intent they may mode- 
rate, or abate the fineneſs thereof. Here you 
may-alſo obſerve, that as the fineneſs of Gold is mea- 
ſured by Cares, fo is the fineneſs of Silver eſtimated 
by ounces ; In ſuch ſort, that a pound of Silver,which 
being tryed a certain time in the fire, loſeth no- 
thing of the wezght, is ſaid to be 12 punces fine. 
But a powrd, that being tryed loſeth ſotnewhat of 
the wezght, is ſaid to be. the remainder of the weight 
fine. Example; a pound of Silver, that loſeth in the 
fire one ounce 8 p. 1s eſtimated to be 10 ounces 12 p. 
fine; and that which Ioſeth 2 ounces 8 p. 10 grains, 
-is ſaid to be 9 ounces 11 p. 14 grains fine, &&c. Now 
to rank the terms of the laſt mentioned Queſtion, 
as alſo the differences of the terms in their due or- 
ger ,. becauſe: the. three given branches (viz. 24 
? C arti, 
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Cares, 21 Cares, and 19 Caret#:) are all greater 
than 17 Cares the root or rate of the mixture. I 
add o as another branch , which I conceive to be 
leſs than the root , and then proceed as in the for- 


mer operations z the whole frarie of the Work is 
expreſſed here, as followeth : 


YI. When in one and the ſame line there are 
found more differences than one, add 
them together, and write the ſum juſt pp t add the 
againſt the ſame differences before differences, 
allraight line drawn towards the right 
hand of the Work. 

So the firſt Example of the laſt Rule being pro- 
poundetl, the ſum of 16 and 4 ( the differences 
placed juſt againſt the firſt branch) being 20, I 
write it over againſt the ſame differences, before 
the new line drawn upon the right hand of the 
Work, and ſo conſequently the reſt in their due 
order, as appears by the Example hereunto ans 


nexed. 
48< 16. 4. | 20 
36 16, 4. | 20 
28 20. 8. | 28 
"s . 8, | 28S 


118 The Rule of Book 1. Þ 


In like manner the laſt Example of the Iaft Rule 
et On ed, the whole Fabrick of the Work will 


ſtand, as followeth : 
24 "ln :|17 
21 I7 7 
"Y 19 I17 17 
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X I I. Alligation Alternate is, either Partial 
or Total. 

X111. Alternation Partial is, when having the 
ſeveral rates of divers Simples, and the 
quantity of one of them giyen, we difco- 
ver the {cyeral quantities of the reſt , 1n 
ſuch ſort. that a mixture. of thoſe Simples - being 
made according to the quantity given, and the quan- 
tities ſo found, that mixture may bear a certain rate 
propounded - Of this kind is the Example of the 


Alternation 
Partial, 


ſixth Rule, as alfo all the Examples of the tenth. 


Rule , except the laſt. 

The Proportiins © X1Y. In Queſtions of Alzerna- 
uſed in this tion Partial, the proportian. is as fol- 
Rule. loweth. if 

As the difterence annexed to the firſt branch is 
to the ſeveral differences of the relt : 

- SO 1s the quantity propounded to the ſeveral quan- 
tities required, 

So the Example of the fixth and feventh Rules 
of this Chapter being again repeated , 2nd the 
terms thereof , as alſo the differences of the terms 
being ordered after the ficſk manner '{{hewed you 
in the ninth Rule aforegoing) it is gvident ons 

; or 
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fot every 16/Buſhels 


of Wheat thatl _ 54 pon 43 16 
in the/-mixrare , 36 4 
ought to" take 4 Bu- Caſe. 28 2:4: Þ 3 
ſhels of Rye, 8 Bu- $ <4 {nid 


ſhels of Barley, atd' 20 Bnſhels of Oats; and 
therefore I ſay, his ] 


I, As-16 thedifference annexed to the-ftrſt branch 
(being the rate of the Wheat) is to 4 the dif- 
ference annexed to the next, being the rate of 
the Rye; ſois 10'the -Fiven quantity of the ' 
Wheat to another number; whych being found 
by the Rule of Three dire&..,, to be two buſhels 
and an half (or two pecks) is the quantity of 

_ Ryeneceſlary in the mrxtere. | 

Il. As/16 to 8, {o is 10 'to another number}, 
which being likewiſe found by the Rule of Three 
to be five buſhels, is the quantity of: Barley ne 

. ceſlary jn the mixtwre. De! 

III. As 16 to 20, fo is 10 to another number, 
which being in like fort forind .by the Rule 
of Three to be 12 buſhels , and half of a 
buſhel, is the quantity ' of Oats requiſite wn 
the auxture. | 


So. that. at laſt I condude,. a heap of Corn being 
compoſed of 10 buſhels of Wheat , :2-bnſhels' and a 
half of Rye,s buſhels of Barley,and +2.bufhels and an 
half of Oats(when thoſe ſeveral Grains bear the pyi= 
texatoreſaid) may be afforded at 2 s.: 4.4. the buſhel, 

The fame Example being qtdered afizet - 
the Tecong, manner. ( Os likewiſe in = C4, 
he 9th Rule of this pre _ Chapter) I ſay, Fa 

2 $. Af 
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I. As 4 the difference annexed to the rate of the 
Wheat, is to 16 the difference annexed to the 
rate of the Rye ;, ſois 10 the given quantity'of 
the Wheat, - to 40 buſhels the required quantity 
of the Rye. 

II. As 4to 20, ſo is 10 to 50 buſhels , the requi- 
ſite quantity of the Barley. | 

INJ. As 4 to 8, ſois 10 to 20 buſhels, the quanti. 
ty of the Oats neceſſary in the mixture. 


22 [ 

3 1 

2 24. 20 
I2 8 


So that I conclude again, a maſs of Corn being 
compounded of 10 buſhels of Wheat, 40 buſhels of 
Rye, 50 buſhels of Barley, and 2o buſhels of Oats, 
(when thoſe Grains bear the prices propounded in 
this Example ) may be afforded at 2 s. 44. the 
buſhel as before. 

3. That Example being diſpoſed after the 

3. Caſe. third manner (expreſled in the tenth and 

eleventh Rules of this Chapter) 7 ſay, 

I. As 20 the ſum of the differences annexed to the 

rate of the Wheat, isto 20 the ſum of the diffe- 

rences annexed to the rate of theRye ; ſo is 10 
the giver guantity of the Wheat, to 10 buſhels 
the required quantity of the Rye. 


Il. As 20to 28, fo is 10 to 14 buſhels the requs} 


= quantity of the Barley. 
Hl. As 20 to 28, ſois 10 to 14 buſhels, the quan: 
tity of Oats demanded in the mixture. 


28] 


— 


| 


Alligation. 


48 16.4]20 
28 36 - [16:4j20 
24 20.8|28 


20,8128 


Whereupon this third time likewiſe I conclude, 
that (thoſe Grains ſtill retaining the given rates) 
10 buſhels of Wheat, 10 buſhels of Rye, 14 buſhels 
of Barley, and 14 buſhels of Oats being all mixed 
together, will conſtitute a maſs of Corn, that may 
be afforded at 28 4. or 25. 4 d. the baked, 

By this Example thus diverſifyedit plainly appears, 
that the quanticfes required ile be altered mw 
3 the Queſtion given will admit divers Alliga- 
tons, and yet the mixture produced will {till hold 
the rate propounded z but when the Oxeſt50n pro- 
pounded will admit but one: only way of Alligation, 
the quantities required ro make the mm;xtwre, cannot 
be varied ;z ſo the ſecond Example of the tenth Rule 
of this Chapter, being again produced, and or- 
dered according to the direction of the eleyenth 
Rule aforegoing, 7 ſay, 

I. AS4t0 4, ſo 10 to 10buſhels of Rye. 

IT. As 4 to 4, ſo 10 to 10 buſhels of Barley. 

III. As 4 to 60, fo 10 to 150 buſhels of Oats. 
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So that for this Queſtion 7 conglude, to 10 buſhels 
of Wheat you ought to 2&4 10 buſhels of Rye, 
16 buſhels of Barley, and{r$56 6f Oats, to the end 
that a mixture of Corn mixhtbe made, which may 
be ſold ar 16 4. the buſhel : And here the quantities 
found (viz. 10, 10, and 150) cannot be altered, be- 
cauſe the terms of this Queſtion will not admit any 
other yariety of Alligation,. | 
_ XV. ln, Alteration Partial, the proof is likewiſe 
by. comparing, the. total value of the ſer 
Tee Proof. yerel ' iimples,, with the value of the 
whole mixture. : .So- in the ſecond exam- 
ple of the laſt Ryle,. the total value of the 10, buſh- 
els of Wheat; 40 buſhels of Rye, 50. buſhels of 
Barley, :and:'20 buſhels of Oats amounts to- 141, 
which 1s alſo the-value of the-whole- mixture at, 2 s, 
4.4. the buſhel,, as appears by the example -of the 
fifth Rule of $bis. prefent Chapter. +. 
XYT. Aternation total-is, when having - the to- 
'.., tal; quantity-..of all; the ſimples , roge- 
Alternation _ 'thgr with: their ſeveral-rates, we pro- 
total. _.dyce their ſeveral: quantities, in ſuch 
ſort, that a mixture of them. being 
made accoxding, tothe qfantitics ſo found, that mix- 
ture may: bear 4 certain xate propounded : ;Of 
this ſort .is.,the laſt example ot the tenth Rule 
aforegoing; as alſo this, a Goldſmith having di- 
vers ſorts of Gold, viz, ſome gf 24 CareCts, other 
of 2.2 Caredts, -ſome of 18 Carects, ard other ſome 
of 16 Caredts fine, is deſirbys to melt of all theſe 
ſorts ſo much together, as*may make a 224ſs con- 
taining 60 Ounces of 21 Caredts fine : Now this 
Rule of Alternation total ſheweth you how much you 


Fre t0 take of cach ſort, to the end the whole mals 
may 


er WS 24..T 


=. 
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nay contain juſt 60' onnces of 21 Catefts, the 


finentſs propounded. 


* XV11, Ih Queſtions of Alterna- The Proportions, 
tion total .the proportion is, as 
followeth. fl 

As the ſum of all the differences is to the total 
quantity of all theſimples : So is the correſpon- 
deft difference of each rate to the reſpeCtive 

- quantity of the fame rate. 

So the laſt example of the laſt Rule being pro- 
pounded, 7 ſay, 

I. As 12 the ſum of the differences iz to 60 
ounces the rogal quantity of all the ſimples : ſo 
is 5 the cortehordent difference of 24 Carects 
the firſt rate, to 25 ounces, viz. the required 
quantity of the Gold of the faine rate , which 
=y be taken to make the mixture propoun- 

CU, 

Il. As 12 to'60, ſo 1s 3 the correſpondent 4ffe- 
rence of 22 Carects the ſecond rate, to 15 0un- 
ces,viz. the quantity of tt Gold of 22 Carects, 
that ought to be uſed in the mixture. 

Ill. As 12 to 60; ſos 1 to 5 ounces of the Gold 
of 18 Carects fine. 


' IV. As 12to 60, ſo 1s3 to 15 ouncesof the Gold 


of 16 Caredts fine, which are requiſite to be 
taken for the mixture propounded, | 


24 5 
22 3 
1818 I 
16 3 


12 
l 


4 Wheree 
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Whereupon 1 conclude , that 25 ounces of 24 Ca- 
refts fine, 15 ounces of 22 CareCts, 5 ounces of 18 
Cares, and 15 ounces of, 16 Carects fine , being all 
tnelted together will produce a maſs of Gold con- 
taining 60 ounces of 21 Caredts fine, which is the re- 
ſolution of the Q#eſt:0r propounded. 

Again, The laſt Example of the tenth Rule being 
here repeated , and ordered according to the dire- 
&ion of the eleventh Rule, I ſay, 

I. As64 to 192, fois 17to 51 ounces of 24 Ca- 

rects fine. | 
II, As 64 to 192, ſo is 17 to 51 ounces of 21 
CareCts fine. 

IIL As 64 to 192, ſois 17 t$51 ounces of 19 
Carects five. 

IV. As 64 to 192,ſo is 13 to 39 ounces of Alloy, 


24 by--; 
21 17 17 
19 17 17 
© mn” 8 8 7.4.2.113 


17 


And therefore for concluſion 1 ſay, that 5 1 ounces 
of Gold, 24 Caredts fine, 51 ounces of 21 Ceredts | 
fe, 51 ounces of 19 Caredts fine , and 39 ounces 
of Alloy being all mixed together , will produce a 
maſs containing 192 ounces of Gold, 17 Ca- 
rects fine , which is the ſatifattiov of the queſtion 
premiſed, 
And here obſerve (as before in the Expoſition of 
the fourteenth 'Rule of this Chapter) that the 0- 
perations of the firſt of theſe Examples may be va- 
ried accotding to the diyerſity of the Alligarion 

| WAL 
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which it will admit, whereas the laſt Example is 
not. ſubje&t to any variety, the eMNigations thereof 
remaining always the ſame, ; 

X/111, Here the operation is perfe&t , when 
the ſum of the quanties foundagrees with ,, , 
the tutal quantity propounded z So in the 4 
firſt Example of the laſt Rule, 25, 15, 5, and 
15 (the quantities found) being all d toge- 
ther amount to 60, which is the total quaatity pro- 
pounded. 
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CHAP, XV. 
The Rule of Falſe. 


I, 4PHE Rule of Falſe is always performed by 

T falſe and ſuppoſititiat numbers taken at plea- 
ſure after the Propoſition is made, and rhe queſtion 
propounded ; for things are ſaid to be found out by 
the Rule of Falſe, when by falſe terms ſuppoſed, we 
diſcover the true terms required. 

IT. The Rule of Falſe , is either of ſingle or dou- 
ble Poſition. 

ITT. TheRuleof ſingle Poſition is, 75* Rude of fin« 
when at once,viz.by one falſe Poſition, &* P9/#on- 
we haye means to diſcover the true reſolution of the 
Queſtion propounded. | 

For Example : A, B, and C, determining to buy 
together a certain quantity of Timber , that ſhould 
coſt them 36 L. agree amongſt themſelves that B 
ſhall pay of that ſum a third part more than 4, and 
that C ſhall pay.a fourth more than B, Now the 
Queſtion is, What particular ſum each of theſe 


parties 


4:6 ' The Ruleof, * Bob 
partic ought fo yay of the 36 1. 'To6 reſolve thit 


aeftivn; firſt, por the caſe that "4 ought wy ; 


61. of the 36 1. and theti B milft pay 87 be 

ke 'piys one thifd part more than, Z. Anda Þ 
C-onght to pay io 7. becauſe he is to lay ont one 
fourth part more than B. This done, althoughby 


firion of theſe three ſums , v/z. 6,8, and 10, I | 


tharl hate mate 4 wrong Poſition ( thei to: 
tal amonnting only to 24 /. Which ovght to haye 
been 361.) nevertheleſs by thoſe ſuppoſizzonal Num: 
bers, 1 have means to diſcover the true ſums which 
the ſeveral parties ought to pay - for 7 ſay by the 
Rule of Three Direct. _. 
I. As 24to 36, (0156 to 91. the part that A 
muſt pay. 
UV, AsS24 to 36, ſois8 to 12h, the part that 3 
: ought td pay. 
M1. As 24 t636, fois 10to wml the part of th 
\:1$61. that © muſt pay. 
I. Here for trial of this Rule the total of 
5K bro the ſurris found onght to accord” with 
the ſum given :. So'in the Example of the 
taft Rule, 9, 13; and 15 being alt added togrther 
an punt to 36, the ſum propounded. 
The Ro of double +. ok wy __ two 
falſe Poſprions are frtippoled for the 
ts ae oebltion of the ancilion propound- 
ed. As in ths, A Workman ha- 
ving:threſht out 40 quarters of Grain (part there- 


of being- Wheat, +and the reſt Barley ) received |- 


for his kabour 33s. being paid after the rate of 12 4. 
for every _ of Wheat ,/'and 6 4. for: each 
reer- of Batley : - Now here'the queſtion 1s, 
many of thoſe 40 quarters were Wheat, xs 
10W 


I I GY: Loew +a eoa..omoac_ rn Era Ez 


it. ts __— ts Dmww vB» <— 


\ | itrandom, that thete was 26" quarters of Whes 
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WW many Barley ?* Here terefore 1 firſt fupy 


in&14 of Barley ,'znd rtten' ro difeover wheetitt't 
haye-puieſfed right or wrong, 1 find how much t16- 
ney is due nnto; the Workmatt at. fhe rate of 12 4. 
the Quarter of * Wheat , and 6 4,'rhe Quarter. of 


| Barley, which I find to be 23 5. (%iz..26 :. for the 


26 Quarters of Wheat, and 7 5. fot the 14 
ters of Bartey) which he onght'to have received, 
if ty feppoſirror trad Been right 3, but becauſe it dif- 
ſs ftom 28 5.” the'ttue ſum that he received. I 
perve T'baye tot the mark, atid therefore diſ- 
coyering how much I have err by finding the 
dfferente betwixt '28's. and 33 s...1 keep in mind 
F their difference,, which is calted the fir/# errow?, of 
the errour of the firſt Poſition : Again, I 'propouhd' for 
the ſecond Poſition," that thete 'was 30 quarters of 
Wheat, atid 16 hudrters of Barley ; and” then the 
frmd errour 1 find tobe 5 ; for there is then due to 
the' Workman for the. 30 quarters of. Wheat 36 5. 
ad. for the 10 quarters of Bartey, 5 5. in all '2y x. 
which differs from 28 s. the true ſum thar he re- 
ceived, by 7.5, and here by theſe two falſe Poſitions, 
together with their errours, you may difcover how 
many quarters of Wheat, and how many of 'Bg 

the Workman threſht, as ſhall be further explained 


by the Rxle followi 
FT. In the Rule oNdouble Poſition | 
having drawn two lincy gcroſs, and 7he operation. * 


- Placed the termy of tat falle Poſerion  \," 
(viz, thoſe that hgfe the ſame Denomination} at 
the uppermoſt end of that CroK, as alſo each exrowr” 


under his reſpective Poſition at the lower end of the 
lame Croſs, multiply each errowr by the contrary 
Poſition; 
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Poſition ;, that is, the ſecond erroxr by the firſt 
7363, and the firſt errour by the ſecond Poſition 
done, when both the errowrs are of one and the ſame 
kind (viz, both exceſſes or both defeCts) ſubtraf 
the leſs Product out of the greater, and then the r& 
mainder is your Dividend ; but if the errowrs be of 
differing kinds, (viz. one of them an exceſs, and 
the other a defect) add thoſe Produtts together, 
and then the ſum will be your Dividend , which if 
you divide by the difference of the errowrs , ( when 
they are of one and the ſame kind) or by their ſum 
(when they are of different kinds) the Quotient will 
give you a number you look for, having the ſame 
Denomination with the falſe Poſitions placed at the 
upper ead of the Croſs. | 

i. Example. The Queſtion of the laſt Rule being 
again proponnded, I place theſe terms, viz. 26 
( having the Denomination of the Quarters of 
Wheat in the firſ# Poſition) and 30 ( having the 


fame Denomination in the ſecond Poſition at the 
upper end of the Croſs: Asalſo 5 and 7 the two 
errozrs reſpectively under them at the lower end of 
the ſame Croſs, as you may ſee it exemplified by the 
Pattern following. 
Note, That this 

Charatter-——— 


frenifies that the 
teſſer of the two 
Numbers , be- 
twizt which it 
is found , ought 
to be ſubtra#- 
ed from the 

$Yeatere 


=, _ _ 
« 
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This done, having multiplied 26 by 7, the Pro- 
duft is.182,, and likewiſe 30 by 5, the Prod is 150, 
which being deducted out of 182 ( becauſe the ey- 
rours here are both of the ſame kind, that is, are 
each of them an exceſs above 28 s. the ſum that 
the workman received) the remainder is 32, which 
being divided by 2 (the difference betwixt 5 and 7 
the two errours ) leaves in the ©uorzent 16 , for 
the quarters of Wheat that the workman threſhr, 
whoſe complement to 40 viz, 24 are the quarters 
of Barley , that he” likewiſe threſht ; ſo at laſt I 
conclude, the workman receiving 28 s. for his 
wapes in threſhing out 40 quarters of Grain (be- 
ing part Wheat, part Barley) at 12 4. the quarter 
of Wheat : and 6 4. the quarter of Barley, threſhed 
in -n 16 quarters of Wheat , and 24 quarters of 
Barley. | 

2, Example. The ſame Queſtion being again pro- 
pounded, | ſuppoſe for my firſt Poſition that there 
are 8 quarters of Wheat, and 32 quarters of Bar- 
ley, and then the firſt errour will be 4s, for 8 5. 
being accounted for the 8 quarters of Wheat, and 
16 s. for the 32 quarters of Barley,make in all 24 s. 
which wants 4s. of 28 s, the ſum received : A- 
gain, ſ#ppoſong that there are 12 quarters of Wheat, 
and 28 quarters of Barley , the ſecond errour. will 
be 2 5. for 12 s, being allowed for the 12 quarters 
of Wheat, and 14s. for the 28 quarters of Barley, 
the ſum is 26 5s. which comes 2 s. ſhort of 28 5s. the 
right ſum : now then 8 being' multiplied by 2, 
the ProduCt is 16, likewiſe 12 by 4 produceth 48, 
out of which if you dedu& 16 (becauſe the er- 
rours in this caſe happen to be both defects under 
285, the ſum received) the remainder is 32, =_ 

ing 
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being Givided'by -2 ( the difference of tne errours) 
gives you in the. quotient 16, viz. the quarters of 


Wheat, 4s before,” 
16 —— 48 
8 32 I2 


3 Example. The ſame demand being the third 
time produced, I take for my firſt Poſition 10 quar- 
ters of Whear, and 30 quarters of Barley, and then 
progeeding as before, the firſt ercour will prove 3 5, 
which upoa that Poſition I want of 28 5. the right 
ſum': Again here for the ſecond Poſition 1 take 26 
quarters of Wheat, and 14-quarters of Barley, and 
then the ſecond errour will be 5s. which upon that 
Poſition | have exceeded 28 5. the true ſum : now 
ther: multiplying 10 by 5;the Product 1s 50, and 26 
by 3, the Product is 78 : And here (becauſe the er- 
rours: are of different. kinds , &ne of them being 
2 defeft, and the other an exxeſs of 28 5. the true 
fam) you are to add. 50 'and 78 the two Prodadcts 
ragether, whoſe. ſam is 128, which being divided 
by 8, the fumof 3 and 5:rhe twoerrours, gives 
You In the quotient 16 for the quarters of Wheat; 
#1 before in\-the former reſolutions. So: that whar 
Popreions {oever you rake in this Queſtion you ſhall 
always figd, that'the Workman threſhed 16 quar- 

FEr9 
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recs of Wheat, and 24 quarters of Barley, which is | 

the Reſolution of the Queſtion propounded. | 

98 Note that thit 
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FH, Here the trial is the ſame-wwith that which 

is uſd in finding out the egrs : Sai the Ex- 
ample premiſed 16 and 24 being th& numbers . 
found, and 16 s. being allowed for the 16 quarters 
of Wheat, likewiſe 12 s. for the 24 quarters of 
Barley, their fum is 28 s. which was the fum received 

by the Worky:47. FOI | 
4. Example. A certain man being demanded what 
was the age of each of his 4 Sons * Anſwered, that 
his eldeſt Son was 4 years elder 'than' the ſecond 
his fecond Son was 4 years elder than 'the third ; 
his third Son was 4 years elder than the fourth or 
youngeſt ; and his fourth or youngeſt , 'was half 
the age of the eldeſt; the Queſtion is; what was 
the age of each Son ? Here-l gue the- age of the 
eldeſt Son to be 16, then it may be inferrd from 
the Queſtion , that the age of the ſecond Son was 
12,the age of the third 8, and the age of the fourth 
or youngeſt 4, this 4 ſhould be half 16 (for the 
Queſtion ſaith , that the age of the youngeſt was 
half the age of rhe eldeſt) but it wants 4 of what it 
| ought 


T3Z 
ought to be ; wherefore I make a ſecond Poſition, 
and take 20 for the age of the eldeſt, then the apy 
of. the ſecond muſt neceſſarily be 16 , the age of 
the third 12, and the age of the fourth 8, which 
ſhould be half 20, but it wants 2 : now (accordin 
to the Rule) multiplying 16 (the firſt Poſition) by 
2 (the ſecond errour) the Product is 32, allo mul. 
tiplying 20 (the 


lone ſecond Poſition) 
16 48 20 by 4 ( the fir 
: errour) the Pro- 


duct is 80, and 
becauſe the er- 
rours are both of 
one kind, to wit, 
both defeCtive;] 
4 — 2 ſubtract the leb 

2 ſer Produdt from 

2) 48 (24 the greater , 

the remainder 5 

43 for a Dividend, alfo ſubtrafting the leſſe 
errour from the greater, the remainder is 2 ft 
a Diviſor : Laſtly , dividing 48 by 2 , the quo 
tient is 24, and ſuch was the age of the eldel 
Son, therefore the age of the ſecond was 20; 
the age of the third 16, and the age of the fourt 
12, which is half the age of the eldeſt, as was d& 
clared by the Queſtion, 
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The Dofrine of Vulpar 
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CHAP. XVI 
Notation of Vulgar Fradtions; 


1.4 Hus far of eHrithmetick in whole numbers, only 
the Doftrine of Fratft:ons enſueth, which de- 
pends upon this ſuppoſition, that Unity, or at leaſt 
one whole thing, whatſoever it be, may in mind 
he conceived diviſible into any number of __ 
parts : ſome will not allow 1 or unity to be 4 
number, 'when it is conſider'd in the abſtratt, and 
{parated from matter, but foraſmuch as that Prince 
Arithmeticians Dzophantus of Alexandria , in 
divers of his ſubtil Problemes doth mention unity 
as 2 number, and propounds it to be divided into 
numbers, I thall take the like liberty to eſteem 1 or 
unity as a number, and likewiſe ſuppoſe it diviſible 
1ato any number of equal parts. 
Il. A broken number , otherwiſe 
called a FrafFon, is only part of an Inte- 4 Fra#im. 
ger or whole thing, as if you would 
expreſs in figures the length of a piece of doth, 
that contains three fourths , or (whith is all one) 
three quarters of a yard , you areto write it thus }, 
that is, an entire yard being ſuppoſed to be divided 
Into four equal parts, the length of the piece pro- 
K pounded 


134:  - Netatuon of Book 


pounded is three of thoſe four parts: In like man- 
ner (a Fovt being divided into 12 inches ) you 
muſt write ſix inches thus ;£, that is, ſix cwelfth parts 
of a foot; or if the foot be divided into one hun- 
dred equal parts, to expreſs five and twenty of 
thoſe parts, ſet them down thus, 52+ that is five 
and twenty hundredth parts of a foor. ky, 
ITT. AFradction cenfiſts of two parts, the ume 
rator and the Denominator , Which are placed one 
above the other, and ſeparated by alittle line. 
IV. The Namerator 1s the number placed above 
the line, and the Denominator is 
-3 A\{wmrator. the number placed underneath 1 
"a Denominator, 10 in the aforementioned Fre 
ion 3 the number 3,. placed + 
bove the line is the Numerator , and the number 4 
placed underneath is the Denominator. Allo in this 
Fraftion ;£, the-Numerator is 6, and the Denomind- 
for is 12, The Denammator is ſo called; becauſe it 
denominates or declares into how many. equal 
the er or whole thing is ſuppoſed to be divi: 
ded, andthe Numerator is to called, becauſe it num- 
breth or expreſſeth how niany of thoſe equal parts dl 
the Integer are ſignihed by theFraction, 
V. AFraction is either proper or improper, 
VI. A proper Fractien is that whoſe 
A proper Numerator is leſs than the Denomins 
Fravim. | tor,ſfuchare theFrattions before-mentioned 
a 35 75d and the like. 


oO 


VII. A proper Fraction is either ſingle- or col 
pound, 
VIII. A ſingle Fraftion is that 


which conſiſts of one Numerator;and 
| one 


A ſmgle Fraion, 
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one Denominator ; ſuch are 34 ;3£ and the like; 

IX. A ſingle Fraftion goth often ariſe in Divi- 
Gon of whole Numbers, for when Diviſion is fi- 
niſht, if any number remain, it is to be eſteemed 
as the Numerator of a Fraction , which hath the 
Diviſor for a Denominator , and is to be annexed 
to the Integer or Integers in the quotient as 
part of- the quotient z which Fraction. doth always 
expreſs certain parts (or at leaſt a part) of an In+ 
teger or entire unity, which hath the ſame Deno, 
mination with one of the Integers in the quotient y 
ſoif 17 pounds be given to be divided equally a- 
mongft 5 perſons , there will ariſe 3 entire pounds 
in the. quotient, and thete will be a ” 
remainder or ſurpluſage of 2 pounds 5)17(35 
which 2 is to be placed, as the Numerator of a Fra- 
#:0n,0ver the Diviſor 5 as a Denominator ; ſo will the 
Fraftion be 3, and the compleat quotient will be 33, 
that is, 3 pounds and 2 fifth parts of a pound for each 
perſons ſhare. | 

A ſingle Fraction doth likewiſe ariſe , when a 
leſſer whole number is given to be divided by a grea- 
ter, for in ſuch caſe the Dividend is to be made the 
Numerator of a FraCtion , and the Diviſor the Deno- 
minator;which Fraction is the true quotient,and doth 
always expreſs certain parts (or at leaſt a part) of an 
Integer, which hath the fame name with the Dividend: 
loif 3 pounds ſterling be given to be divided equally 
amonglt 4 Perſons, the ſhare of each, that is,the quo- 
tient will be },to wit, three fourth parts of a pound: 

In like manner, if 5 be given to be divided by 8, 
the quotient is ,ſo that the Namerator of a Fraftion 
IS always a Dividend, the Denominator is a Diviſor, 
and the Frattion it ſelf is the quotient. 
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| X. A Compound Fraction (otherwiſe 
SR called a Fraction of a Fraction) is that 

" Which hath more Numerators ahd Deng- 
minatoys than one, and may be diſcovered by the 
word [ of ] which is interposgd between the parts 
of ſuch compound Fraction : ſo of + isa FraCtion 
of a Fration, or compound Frattioz, and expreſſeth 
two thirds of three fourths of an Integer , viz. a 
pound ſterling being ſuppoſed the 1rreger, and firk 
divided into four parts, three of thoſe four parts are 
equal to 15s. Apain, if the faid 15 s. be divided 
into three parts,. two of thoſe three parts are equal 
to 105, therefore the compound Frattion 5' of 3 of a 
pound ſterling doth expreſs xo 5, In like manner 
the compound Fraction + of 2 of 4 of a pound ſter. 
ling,that is, one fourth of three fourths ot four fifths 
of a pound ſterling doth exprets 3 5.-as wilt be far- 


ther manifeſt by the ſixteenth and ninth Rules of the | 


{-yenteenth Chapter. 

XI. An improper Fraction is that, whoſe Nume- 
rator is either greater, or at leaſt equal 
unto the Denominator : ſo this Fra- 
tion = that is 16 fourths, 1s called an 


Improper Fraftion , and fo is this 4; for indeed a 


An improper 
F ration, 


Fraction of this kind may well be ſurnamed Zmpro- | 


per, becauſe it will not admit the definition of a 
true Fraction, fince it is always greater than an en- 
tire unity, or at leaſt equal unto it; fo ſixteen 
Farthings, or *£ of a peny are <qual to 4 entire 
pence, and 4 Farthings, or 4 of a peny are equal 
to 1 peny; therefore when the Numerator 15 
greater than the Denominator, ſuch improper Fra- 
&tion fignifieth more than 1 or an Integer , but 


when the Numerator is equal to the Denominator 
(be 
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(be it what number ſoever) ſuch :wproper Fraction ts 
always equal to unity, or 1 Integer. 

YIL. A mixt number conſiſts of entire Pe 
nnities ( or Integers ) or at leaſt of unity 7 
(or 1 Integer) and a Fraction annexed : 

So 555, 12, and ſuch like; are called mixt 
numbers; So that if a piece of Timber be five 
feet and eleven inches in length, you are to write 
that length thus, 53; 3 In like manner , one mile 
and three quarters or fourths of a mile are to be 


written thus, 143. 


CHAP, XVIL 


Reduttion of Vulgar Fraftions. 


I, APHe ſame parts of Nameration, as have been 

: | wrought in whole Numbers in the preceding 
Chapters, are likewiſe to be performed in fratt:ons, 
but firſt of all Redudtion of Frations in divers kinds 
muſt be known, which being the principal $kill in 
the doctrine of Frattions, mult be diligently ob- 
ſerved by the Learner. 

II. A number is ſaid to be a common Meaſure 
or Diviſor unto two or more numbers given , when 
It will meaſure or divide every one of the numbers 
given, and leave no remainder ; ſo 4 isa common 
meaſure unto the numbers 12 and 20 ; for if 12 be 
divided by 4, the Quotient will be exattly 3, 
without any remainder or ſurpluſage, alſo if 20 be 


divided by the ſame Diviſor 4, the quotient will be 
K 3 preciſely 
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preciſely 5 without any remainder ; in like man» 
ner 5 is acommon Diviſor unto theſe three numbers 
10, 25 and 40, 
I17. Two numbers being given, 
" wa = their greateſt common Diviſor, that 
| ” Is, the greateſt number which will 
ao or meaſure or divide each of the num- 
bers given without leaving any re- 
mainder , may be found out in this manner, 
viz. Divide the greater number by the leſs, then 
divide the Diviſor by the remainder(it there be any) 
and ſo continue dividing the laſt Diviſors by the 
Temainders, until there be no remainder (neglectin 
the quotients ;) ſo is the laſt Diviſor the Tcatel 
common Diviſor unto the numbers given. 
Thus , If the greateſt common Diviſor unto the 
numbers 91 and 117 be ſought, divide the greater 
number 117 by 91, the re- 
91) 117 (1 mainder is 26, by which divi- 
-»S ding 91, the remainder 15 13, 
by which dividing 26, the re- 
26)91 (3 mainder 1s © ; D is 13 the 
75 greateſt COmmon Diviſor unto 
_ the numbers 117 and 91, as1s 
13)26(2 manifeſt in dividing each of 
26 them by 13; for 13 is found 
—— ing 1 preciſely 7 times, and in 
O 117 preciſely 9g times. In like 
| manner, 29 will be found4 
common Diviſorunto 116 and 145 ; And 51 a com 
mon Diviſor unto 561 and 612. 
To reduce  Fratlin , 7F-AfingleFrattion may bere- 
into the leaſt terms,yiz, duced into the leaſt terms, by di- 
' Þ: By a gencrg! Rule, viding theNumeretor &Denon 
| yp nator 
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nztar by their greateſt common meaſure (or Divi- 
for;) for the quotients will be the Numerator and 
Denominator of a fraction equal to the former, and 
in the leaſt terms. 

So if the fraction 525 be given to be reduced 1n- 
to the leaſt terms, ſearch out the greateſt common 
Diviſor unto 91 and 117 by the laſt Rule, which 
will be found 13, and then dividing 91 by 13, the 
quotient will be 7 for a new Numerator ; alſo divi- 
ding 117 by 13, the quotient will be 9 for a new 
Denominator: ſo the fraction ,2; is reduced into the 
kaft terms,viz.into the fraftion 5. In like manner ;;5 
| mill be reducedunto +; And {4+ unto 4; : But here 
you are to obſerve,that if the greateſt common Divi- 
ſor unto the Numerator and Denominator be 1, 
ſuch Fraction is in its aſt terms already : ſothe fra- 
Ction +4. cannot be reduced into lower terms, be- 
cauſe the greateſt common Diviſor will be found 1, 
(by the third Rule of this Chapter ;) the like may 
happen of infinite others : and although the laſt be 
a general Rule for the Reduction of Fractions into 
their leaſt terans, yet there are other practical R les; 
which in ſome caſes will be more ready (eſpecl- 
ally unto beginners) viz. 

V, When the Numerator and De- 2 
nominator are even numbers , they 7 2 Pa 
may be meaſured or divided by 2. 

Therefore in ſuch caſe you may ( as is taught in 
the Rules of the 6th Chapter) take the half of the 
Numerator for a new Numerator, alſo the half of 
— qr mage for a new Denominator, So 
It 2; be given, draw at length the | 

line which ſeparates the => = -L 
tor from the Denominator, and' 64|32|16|'8| 4 
K 4 croſs 
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croſs the ſame with a downright ſtroke near the 
Frattion, as you may ſee in the Margent ; then take 
the half of 16, which is 8, for a new Numerator, 
alſo the halfof 64, which is 32, for a new Denc- 
minator; Again,the half of $ is 4, for a New Nume. 
rator, alſo the half of 32 is 16, for a new Denomi- 
nator, and proceeding in like manner, there will be 
found x, equivalent unto 7. 


VT. When the Numerator and Denominator do 
each of them end with 5 , or one of them ending 
225145] 9 with 5, and the other with a Cypher, 
—*/—;—- they may be both meaſured or divided 
475195119 by 5. $0335 will be reduced into ;3 
 Soſto| 2 and 442 into +2 as by the operation in 
42518517 the Aargent is maniteſt. 


VII. Whenfoever you can eſpy any other num- 
ber, which will exactly divide the Numerator 
and Denominator ( although it be not the 

greateſt common Diviſor ) you may di- 
28] 7] 1 yide the Numerator and Denomina- 
84121] 3 vor by fuch number as before : So x; 

may be firſt reduced into +7 by 4, and 
z7} may be reduced into 4 by 7,, as by the opera- 
tion is. manifeſt, | E 


VIII. When the Numerator and Denominator | 


do each of them end with a Cypher or 
4109 Cyphers, cut off equal Cyphers in both, 
0O and the frattion will be reduced into leſſer 
00 terms : $0532 is reduced into 4, and $35; 
90]op Into zz. So = | 


(ER 


1X. The 
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IX. The value of a ſingle fraftion 7o find the value 
in the known parts of the Integer, J.* ſn =_ 
may be found out in this manner,viz. parts of the In« 
multiply the Numerator of the fra- 'reger. 

Rion propounded by the number of 

known parts of the next inferiour denomination 
which are equal to the Integer, and divide that pro- 
du&t by the Denominatar, {ſo is the quotient the va- 
lue of the fraction in that inferiour denomination, 
and if there happen to be wn fraction in the quo- 
tient, you may find the valuethereof in the next in- 
feriour denomination, by the ſame Rule, and ſo pro- 
ceed till you come to the leaſt known parts. | 

So the value of of a pound 
ferling will be found 11g. 3 d. 9 
viz, multiply the -Numerator 20 
9 by 20 ( the number of ſhil- 
lings which are equal to 1 16) 180 (11;z 
pound fterling ) the product is 16 
180, which being divided by 


the Denominator 16, the Quo- 20 
tient is 11;% ſhillings. In like I6 
manner, the value of ;5 of a ſhil- | 

ling will be found 3 pence , for 4 
multiplying the Numerator 4 by 12 

12 (the number of pence in a ——— 
tulling ) the product is 48, 16) 48 (3 
which being divided by the De- 48 
nominator 16, the quotient is 

3 pence. Alſo the value of ;} O 


of a pound ſterling , will be 


found 10 5. 9,344. And 33 of a pound Troy will 
be found equivalent unto 3 ounces 17 peny weight 
and 12 grains, 6 


x. A 
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To reduce « mixt /  F,' A mixt number may be re. 
munber mro am M-  a:ced into an improper Frattin 
proper frattion. . ; 

equivalent unto the mixt number, 
in this manner, viz, Multiply the Integer or 
Integers in the. mixt number by the Denomi- 
nator of the fraftion annexed to the Integer or 
Integers , and unto the Produft add the Nume. 
Tator of the ſaid frattion; ſo is the ſum the Ny- 
merator of an improper fraction , whoſe Deno- 
minator is the ſame with that of the faid fraction 
annexed. 

So 44: will be reduced into the improper fra- 

Ction £2; for 4 being multiplyed by 12, the Produt 
is 48, unto which adding the Numerator rt 1, the 
ſum is 59 for a new Numerator, which being pl 
ced over the Denominator 12 ,z gives the improper 
. fraftion £2 ; which is equivalent unto 43+ ( as wil 
appear by the 13th Rxle of this Chapter.) la like 
manner 7- will be reduced into =. 
3 rates © whole XI. A whole number is reduced 
number into an im- into an improper fraction, by pla 
proper fradtian. cing the whole number given as a 
Numerator, and 1 as a Denominator. 

So 14 Integers will be reduced into the proper 
fraion **, and one Integer into the improper fra 
Hon Z. 

X11. A whole number is reduced into an im- 
proper fraction which ſhall have any Denomina- 


tor aſſigned, in multiplying' the whole number gt | 


ven by the Denominator aſſigned, and placing the 

Produtt as a Numerator over the faid Denomt 

Nator, | 

- As if 13 be given to be reduced into an improper 

frattion whoſe Denominator ſhall be 4, multiply « 3 
j 


. 
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-| by 4, the Produdt is 52 , which being placed oyer 
nf ,, gives the improper frattion 5; equivalent unto 13 
»| (as will appear by the next Rule.) In like manner 
13 may be reduced jnto ?z. 


i- | 

rf YI. An improper fraction may \ 7oreduce an ing 
> | be reduced into its equivalent whole 2/9 fration 
» | number or mixt number in this man- 07,05 
- | ner, viz. divide the Numerator by «& mixe nuns 

lf the Denominator , and the quotient. ber. 

will give the whole number or mixt 

- | number ſought; So. the improper fraction £2 will 
t] bereduced into this mix: number 455, for if 59 
be divided by 12, the quotient is 433. Alſo this 
improper fraction *; will be reduced into the whole 
number 13. 

XIF. Fraftions having unequal De- Toreduce fra#i- 
nominatiors may be reduced into fra- % 50 4 COmmnge 
ions of the ſame value, which ſhall 11; © "1066. 

have equal Denominators , by this mo frafitns 
Rule and the next following, viz. re pro 
when two fractions having unequal 
Denominators are propounded to be reduced in- 
to two other fraftions of the ſame value, which 
ſhall have a common Denominator , multiply 
the Numerator of the firſt fraction (that is, et- 
ther of them)) by the Denominator of the ſecond, 
and the Product ſhall be a new Numerator nee. 
ſpondent unto the Numerator of that firſt fraction; ) 
alſo multiplying the Numerator of the ſecond 
fraction by the Denominator of the firſt, the Pro- 
duCt is a new Numerator (correſpondent unto the 
Numerator of the ſecond frattion ; ) laſtly, multi- 
ply the DNenomiaators one by the other , and the 
| . Product 
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Product is a common Denominator to both- the 
new Numerators. 

Tha, If the fraftions 5 and 5 be propounded, 
multiply 2 by 5, the product 10 1s a ney 
Numerator correſpondent unto 2 : alfo 
multiply 4 by 3 , the product 12 is a ney 
Numerator correſpondent unto 4 : laſtly, 
0 I2 multiply3 by 5, and the product 15 ſhal 
15 15 bea common Denominator unto the new 

Numerators , ſo the fraCftions 7; and 4; are 
found out which have equal Denominators, and each 
of theſe new fraftions is equal unto its correſpon- 
dent fraQtion firſt given, viz. 4; is equal unto x and 
3x is equal unto + ( as will be manifeſt by the 4th 
Rule of this Chapter.) 

XY. When three or more Fractions having un- 

equal Denominators, are given to 
CN -. be reduced into other Fractions of 
ireto be reds. the ſame value with thoſe given, but 
ced into others ſuch as ſhall have one common De- 
that ſhall have nominator ; multiply continually (ac- 
« Commm De- cording to the thirteenth Rule of 
rite the fifth Chapter ) the Numera- 
tor of the firſt Fration into all the Denomina- 
tors, except the Denominator of that firſt Fra- 
ftion ; and reſerve the laſt Produtt for a new 
Numerator inſtead of that firſt Numerator : In 
like manner , multiply continually the Numerator 
of the ſecond Fraction into all the Denominators, 
except the Denominator of the fecond Fraction, 
and reſerve the laſt Produtt for a new Numerator, 
inſtead of the ſecond Numerator;z Proceed in like 
manner to find out new Numerators for the reſt of 
the given Fraftions' : Laſtly, multiply — 
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all the Denominators one into another , and the 

lt Product ſhall be a common Denominator to all 
the new Numerators. 

As for Example, if theſe three FraCtions, +, }, 

7 having unequal ( or difterent ) Denominators, 

be given to be. reduced into three other Fractions 

of the ſame value , which ſhall have equal Deno- 

minator ( or one common Denominator ) Firſt , 

I multiply continually the firſt Nu- 

$2 32_5_ merator 3 into the ſecond and 


Cr I IO —w£ 
2 


1, 412» 375 Third Denominators 5 and 7, fay- 
ing 3 times 5 makes 15, which 

multiplyed by 7 produceth 105 , For a new Nume- 
rator inſtead of the firſt Numerator 3; Secondly, 
| multiply contizually the ſecond Numerator 2 1n- 
tothe firſt and third Denominators 8 and 7, fſay- 
ing, twice $ is 16, which multiplyed by 7 produ- 
ceth 112, for a new Numerator inſtead of the 
ſecond Numerator 2 ; Thirdly , I multiply con- 
tinually the third Numerator 5 into the firſt and 
kcond Denominators 8 and 5, faying 8 times 5 
makes 40, which multiplyed by 5 produceth 200, 
for anew Numerator inſtead of the third Numera- 
tor 5; Fourthly and laſtly, 1 multiply continually 
all the Denominators 8, 5 and 7 oneinto another, 
ſaying, 8 times 5 makes 40, which multiplyed by 7 
produceth 280 for a Denominator to each of the 
three new Numerators 105, 112 and 200 before 
found out ; And fo theſe three Fractions 135, 242, 
and 342, are diſcovered, which have one common 
enominator 280, and each of them is equal in 


- value unto its correſpondent Fraction. firlt given, 


viz, 13% is equal unto 4; Alſo 435 is equal unto 
73 and 535 is equal unto $; as may eaſily be eos 
| ve 


ved by the Fourth Rule of this Chapter, 


After the ſame manner, theſe four Fractions 2, 
3,4, and + are reducible into theſe , 53 , 335, 
257 and 252, which have 360 fora common Denon1- 
nator,and are equal in value reſpectively to the foug 


Fraftions given to be reduced. 


Note, Although by the foregoing fourteenth 
and fifteenth Rules, any multitude of Fractions 
may be reduced to a common Denominator ; pet 
becauſe Fractions in their leaſt Terms are fitteſt for 
uſe, I ſhall ſhew how leſſer . Denominators', than 
thoſe that will be diſcovered by the faid Rules, may 
often times be found out , viz, 


..\T,- When the unequal Denominators of two 
Fraftions have a common Diviſor greater than 
i» divide the Denominators ſeverally by their 
reateſt cammon- Diviſfor ( found out | by. the 
fore-goin third Rule 'of this Chapter ; )- and 

en multiply croſs-wife in this manner , viz. 
The: Numerator of the firſt Fraction by the lat- 
tex. Quotient, and the Numerator of the latter 
Fraftion by the firſt Quotient, and reſerve the 
Products for new Numerators ; Laſtly , multiply 
the Denominator of the firſt Fraftion by the 
latter Quotient ( or the Denominator of the hat- 
ter Fraction by the firſt Quotient,) ſo ſhall the 
Produtt be a common denominator to the. ſaid 
new Numerators: As for example, if ;{ and 53 
be propoſed to be reduced to a common Deno- 
minator , I divide each of the Denominetors 12 
and 18 by their greateſt common: Diviſor 6, jt 
s 6 tne 
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the Quotients are 2 and 3,z thenl | | 
multiply 5 the Numerator of the g.. 7 
firſt Fraction by 3 the latter Quo- gy 72 X18 
tient, alſo 7 the Numerator of the —. wth 


latter Fraction by 2 the firſt Quo- 23 
tient, and the Products 15 and 14 I + BY. 
reſerve for newNumerators inſtead 36 26 


of5-and 7 3 Laſtly, I multiply 12 

the Denominator of the firſt Fraction by 3 the latter 
Quotient (or 18 the Denominator ofthe latter Fra- 
(tion by 2 the firſt Quotient,) and.the Product 36 
is a Denominator to each of the new Numerators 
15 and 14 : ſo 54 and 33 are found out, which 
bave: the leaſt common Denominator unto which 
the given Fractions and .7 can be reduced ; Alſo 
3+ is equal to 5, and 37 $0 z7- 

11. Whenſoever the Denominator of-aFraftion: 
can be divided by the Denominator. of a ſecond 
Fration, without any Remainder ; then if by the 
Quotient you multiply ſeverally. the Numerator 
and Denominator of ſuch ſecond Fraction, a third 
will ariſe, having the ſame value with the fecond, 
and the ſame Denominatoc with the firſt Fraftion z 
By this Rule three or more Fractions may often 
times be reduced to a leſſer common Denominator, 
than that which-will be diſcovered by the-foregoing 
Rule XY. As for Example, Let thele fix following, 
Fractions be given to. be reduced to a common 
Denominator, viz. 


7 4 c 2 
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Becauſe 36 the Denominator of the firſt Frattion, 


being divided by the five other Denominators ſeve- 
raily, 
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rally will-give theſe Quotients 2, 3, 4, 6, and 
12 without any Remainder, I multiply the Nume- 
rator and Denominator of each of the five latrer 
Frattions, by its correſpondent Quotient , wiz, 
11 and 18 by2 the firſt Quotient; Alſo-7 and r2 
by 3 the ſecond Quotient, and in like manner the 
reſt; So inſtead of thoſe five latter Fractions, five 
others ( hereunder placed after the firſt of thoſp 
ſix) are produced, viz. 


& 22 21 1c $0 $4 
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wo) 


All which Fractions laſt expreſt have a coniman 
Denominator 36, and are equal in value refpective- 
Iy to thoſe given to be reduced. 

"a XYT. A compound fraftion (0- 
To reduce cm therwiſe called a fraltion of « fra 
" Fraflim, ion) may be reduced into a ſingle 
See continual mul- fraCtion in this manner, viz. Multi- 
tiplication in the ply all the Numerators continually; 
_ bom of the and take the Produtt for a new 
php 5a Numerator , alſo multiply all the 
Denominators continually , and the Product ſhall be 
a new Denominator. 


Thus, .if the compound fraftion + of 3 be given 
to be reduced into a ſingle frafttion , multiply the 
Numerztots 2 and 3, oae by the other, ſo is the 
Product 6 a new Numerator. ' Alſo multiplying 


the Denominators 3 and 4 one by the | 


7 of } other, the product 12 is a. new Deno- 
35075 minator, ſo ;< (or - is the ſingle fra- 
ction ſcughrt , being equivalent unto z 

of 3 the: compound fraction f iven to be _— 
| n 
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In like manner , this componnd Fraction + of 4 
of { will be'rcouced unto x5, org; For the Nu- 
meratof 2, 2; 4 being multiplied conri7ually produce 
the new' Numerator 24, And the Dz:nomina- 
tors 3, 4, 5 multiplied continually produce the new 
Denominator 60; Laſtly, the new Fraction 35 (by 
the fourth Rule of this Chapter) will be reduced 
unto }, which is equal to'3 of 4 of $5: But to make 
the meaning hereot more evident, Suppoſe the 
Integer to' be one ponnd of Enghſh money ; Then 

+of 1 {, (viz. of 205,) Is 16 5, 

3 of thoſe 4 ( viz. of 16 3.) 18-—12 5. 

; of thoſe-: ( viz. of 12 5.) is 85.0r; 1. 
whereby *tis manifeſt that 3'of 4 of $1.is equal to 3 /; 

By this Rule a fraRion: or 'mixt/number oft a 
(ſer name may be reducedtoa fraction of a grea« 
tec name.” As if 37 pence be propounded to bc re- 
duce&into'an improper fraction of a pound ſter- 
ling ,' the- operation will be in this manner, viz; 
2; or/Pof'a peny is + of 4;.of 4. of a pound 
ſterling , which! compoand. tration will (by the 
aforeſaid Rule) be redaced to; -Inlike manner 
42,5 minutes of 'an hour are equal t025 of an hour, 
for *2} {thatis 42 4 ) bf ,4 are'equalto 535 (or in 
ts leaſt rerms) $5. * © | 

Here you may alſo obſerve, that when a com- 


Cy Tracer iz one of the giver terms 4n any que- 
ſtion, 


it isfirſt of all to-be educed to afivgle frattion 
by the aforeſaidfixteetith Rule, E 
XVII. Two or more fra- To find whole numbers, 


I | h th 
Ctions being given, there may r= am Pan fre. 


de whole nutnbers found , *%;,.. or mixt number 
which ſhall have the fame given, 
reaton or proportion as the 

E 


fractiony 
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fractions given, viz. When the fractions given haye 
unequal denominators, reduce them 1nto equiyalent | _ 
fraCtions which ſhall have a common denominator 
( by the 14thor 15th Rule of this Chapter ;) then 
rejecting the common denominator , the Numer 
tors ſhall have the ſame reaſon or proportion as the 
fractions firſt given. 

So 4 and being given , will firſt of all be re. 
duced into their equivalent fraCtions 54 and 44;Þ ; + 
then, rejecting the common Denominator 4c, the} 
Numerators 24 and 25 haye the ſame. reaſon 
with 2 and { viz. As2 is to; ſo is 24 to 253. a the 
if the fractions x 5 and 5 were given, -there, will ef ; 
found 8, 16, and 32, which are in the ſame prof 
portion one to the other as the fractions giyen:} + 
In like manner , if mixt numbers be given, then &., 
| may be whole numbers found which ſhall have theft « 
ſame reaſon or proportion, as the mixt numbers ; { 
55 and 3; being given, will be firſt-reduced int 
the impropcr. fractions. 7} and 23 (C bythe te 
Rule of this Chapter : ) alſothe ſaid ZZ and 24 w 
be reduced into 235 and 54; then rej=Cting the, cont 
mon Denominator 24, the;:Numerators 1 36 and & 
will have the ſame reaſon as 575 and 3 $4; wiz. # 
136 1sto87, ſois5;to 35: alfo 16 and 18 be 
ing given, there will be-found. 33 and 36, whi 
being divided by their common TDiviſor -3 : ( foun 
out. by the third Rule of ..this Chapter). will giv 
I F 1 12 which hays the ſame rea/orr as 16; 
and 18. 43 6 "7" 
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CHA P., XVIIL 
Addition of Vulgar Fraftions and 


mixt Numbers, 


FT Ver the numbers given to be added ate 
| ſingle fractions,'and have equal denomi- 
|} nators, addall the Numerators toge- ile 

} ther, ſo is the ſum the Numerator of . 7s . 

't a fration, whoſe denominator is the j ay s they 
'| fame with the common denominator, ve equal de- 
'$ which new fraction is the ſum of the niminaors. 

i fractions given to be added, Be rn 

So 3 and 4 being given to be added ; their ſum 
will be found 5 viz. the ſim of the Numerators, £ 
and 2, is5, which being placed over the 'common. 
Denominator 9, gives 4 : In like manner the ſum of 
theſe fraQtions Z 4 } and 2 will be found *3, which 
(3 the 13 Rule of the ſeventeenth Chapter) 'will be 

ound equivalent unto 2 x; ſothat 2 4 is the ſum of 
F tie rations given to be added, 

11. When the frations givett to be added 
as have unequal denominators, they are | 
* iſt to be reduced into fractions of 6 I_ 
q *e fame yalue , which ſhall have a qeyominarors 

common Denominatot (by the four- | 
teenth or fifteetith Rule of the ſeventeenth _ 
tet ;) and then they may be added by the firſt Rule 
of this Chapter. bi 

Soif 2 and 4 were given to be added, their ſum 
14 WII be found 1 ;3; for (bythe fourteenth Rule _ 

2 
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the ſeventeenth Chapter) ; and 4 will be reduced 
into their equivalent fractions 3 and 

73 » which having equal Denomi- 
-X - nators fnay be added according to 
A . the firſt rule of this Chapter 3 and 
ſo the ſum will be found 1 ;* : In 
like 'manner the ſum - theſe fra. 
, Ctions £ 4 and. 4 will be found 1.5. Al- 
I ## 1:7" 10 the ſum of theſs ſixFtadhions, 32, 
"a 24. 3, after they are reductd to x 
commen Denominator ( according to the latter 
pm Bu the Hiote at the end of the fifteenth Rule 
of -the'ſeventeenth Chaprer') will be found 4, 
rac; LED | 


HIT. When any of the fractions given to be ad 

1.0 is 's > fot und Frattion ; ſuch 
-, Coftipg ion is firſt of all to 
os me n fingle fraftion (by the 


4 m_ mon. dn thay proceed as before. 


the 4m} If ve f6und, i: for the compound 


Sit ble '6f_ the ſevenreenttÞ 
yeing pivert robe added} 


F500. © will (bythe 1ixteenth Rule of rhe. 17 
Cha nr) vs reduced t6,.: (or in its leaſt terns); 


which added to the fing1e Traction } (according tp - 


tre fecomd'rule of this Chapter) gives 52. Here yi 

may Wſerve, that the Fettionis iveh to be age 

in alt the former caſes, ate !bpp ſed tobe fradt 

 'ofld ntepers, Which | Hay ave '0%e Aid" it 

H Denaniitat - Fine particilar Henommation, wh, | 

Ghote fan one of the fra&tions piVen to- bed 
deyer ur thing, . . 06d, be a fraction of a hound ?eriiy 
" all tfle reſt 'oghr to be fractions 


pou 


—_  — 
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% 4 


pound- ferling, and the like is to be ungerſtogd of 


IV.. When frattions bf Integers To did frafjons 
of differ-1t denominations are oven ' of Integers which 


to be added, they are firſt of all to be ve Faferen dr 


mination (by the ſixteenth: Rule of phe ſeventeenth 
Chapter;) and then they ray be added by the firſt 
or ſecond Rule of this Chapter. 


733 t6. and 5x; li. being added according to the ſe- 


log 


ctions(by the firſt and the ſecond Rule al ans 


of this Chapter ;)then add the Integer 


. or Integers (if there be any found) in the ſum of 


the fractions, unto the whale numbers, and colleCt 
the ſum of them as you were taught by the Rules 
of the third Chapter. 

$oif 35: 43and 16 { were given to: be added, 
their ſum will be found 24 + viz. the ſum of the 


fraftions 2 * and 5 will be found (by the ſecond 


Rule of this Chapter) to be 1 5; and the ſum of the 
L 3 whole 


154  Subtrattion of Book 1, 
whole numbers 3, 4, and 16, is 23, unto which ad- 
ding 1 (the Integer found in the ſum of the fraCtions) 
the ſumis 24; ſo that 24 55 is the ſum of the mixt 
numbers given to be added, 


i. 
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CHAP. XIX 


Subtrafion of ulgar Fraftions and 
mixt Numbers. 


P, WH the numbers given are both ſingh; 
fractions and have equal Denominators, 
ſubtra&t the leſſer Numerator 
The ſubtraZtion of ſin» from the greater, and place the 
8's frattims, viz. remainder over the common 
I. When they have a : - 

comm Denominator. Denominator , ſo is ſuch ney 
fraftion the difference between 

the frations given. 

Thus the difference between the fractions ;2 and 
+7 18 53, which is found by ſubtracting the leſſer 
Numerator 7 from the greater Denominator 9,and 
placing the remainder 2 over the common denomt- 
nator 11; alſo the difference between the fra: 
_ ZL and 37 1$;% , that is,the fraftion 17 exceeds 
27 DY 55. | 

JI. When the numbers giyen are both ſingle 

fraftions and have not a common 

* _ Denominator, reduce them into fra- 
Denominaiaes, ions of the ſame value which ſhall 
© - * have a common Denominatar ( by 
the fourteenth or fifteenth Rule of the ſeventeenth 
Chapter,) and then find their difference by the laft 
Rule, | | $0 


—— 
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" So the difference between the fraftions £ and 7 
will be found ;+ viz. reducing the fractions given 
into their equivalent fraftions 35 and #5 which 
have a common Denominator , the difference 
ſought will be found ;+ by the firſt Rule of this 
Chapter, Likewiſe ;; being ſubtracted from 77, 
there will remain 75. 

1IT. When one of the numbers gi- The ſubtra#ion 
ven is a whole number or a mixt num- 9 mixt num- 
ber, alſo when both of them are _—_ —- "= 
mixt numbers , reduce ſach whole, era! Kale. © 
or mixt numbers into an improper 
Frattion or Fractions by the tenth or eleventh Rule 
of the ſeventeenth Chapter, and then the operation 
will be according to the firſt or ſecond Rule of this 
Chapter, 

So 7 } being given to be ſubtrafted from 12, the 
remainder will be found 4 3; viz. Firſt 7 4} will be 
reduced into the improper Fraction 2; , alſo 12 
will bz reduced to 2, then theſe two improper fra- 
(tions 35 and 22 will be reduced into their equiva- 
lent fractions *4 and £3 ( which have a common 
Denominator, ) Laſtly , the difference between 


i-and *; is 23, or 43, In like manner 9 5 being 


given to be ſubtracted from 124 , the remainder 


will be found 2 52; as by the ſubſequent operation 
Is manifeſt, 


_12 b._--L265 9x 
43 2 38 61 29 

OIAT ih : Os ©" 2 
60 122 

_38 95 —- 
22 : - = 
2; that is 47 | 2a; 


L 4 Although 
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Although the three laſt Rules he ſufficient for 
all caſes in Subtrattion of Fraitions, mixt numbers, or 


whole and mixt ; nevertheleſs the following Rule | 


will be more expeditious in the ſubtraction of mixt 
numbers, or whole and mixt , eſpecially when the 
Integers conſiſt of many places, as wYl be manifck 
by the operation, viz, 

IV. When a whole number is given to be ſub. 

| tracted from a mixt number, ſubtraq 
3. By partic- the ſaid whole number from the ln. 
lar Rules, viz. teger or Integers of the mixt num- 

. Awhole mon- her (asis taught by the Rules of the 
5 ns fourth Chapter) and unto the re- 
| mainder annex the fractional part of 
the- mixt number given, ſo is the mixt number 
thus found, the remaiuder or difference ſought, | 
bj As if 7 be given to be ſubtrated 
247 from 24{, the remainder will be 
_1'_ 174% , as by the operation 1s mabnk 
174+ feſt. 

FY. When a fraftion is given to be ſubtrafted 

_ from an Integer, ſubtract the Nume 
'2. A Fraitrm r2tor from the Denominator,8 place 
from @ Ine* that which remains over the Denomi 
nator, which new fraction thus found, 
is the remainder or difference ſought. 

So 2 being ſubtracted from an Integer , or 1, ths 
remainder js 2 : Alfo 73 being ſubtracted from 1, 
the remainder Is ;3- 

YI When a fraction is given to be ſubtraRted 

from a whole number greate! 
3. 4 Frafion from a than 1, ſubtract the ſaid fri 
whole number greater tion from one of the Integer 


+ ” given (by the laſt Rule; ) ſothe 
S | remaining 


- —_ Rd Bac <A. ea Gas = 


| 


AS 


— eo TT7.. 27 Ra. 


"TD © 


* Chap. XIX. Mulgar Fraftions. IS7 
- remaining fraction being annexed to the number of 


Integers leſſened by unity or 1; gives the remainder 


' or difference ſought. 


Thus 5 being ſubtrafted from 17, the remainder 
is163: alſo 57 being ſubtracted from 39, the re» 
mainder is 38 55. 


YI]. When a mixt number is given to be ſub- 
tracted ow a _—_— _ X. _— KOT" 
tract firſt of all (by the fifth Rule of 7” 
this Chapter) the fractional part of —_— "_— 
the thixt number from an Integer 
borrowed from the whole number given, and ſet 
down the remaining fraftion , then adding the In. 
teger borrowed unto the Integer or Integers of the 
mixt number, ſubtract the ſaid ſum from the whole 
number given (as is taught in ſubtraftion of whole 
numbers ;) ſo that which remains, together with 
the remaining fraCtion before found, is the remain- 
der or difference ſought. 

So if 9-2 be ſubtrated from 5o, the re- 50 
mainder is 40; , as by the operation Is 9535 
manifeſt, 405 


VIII. When a fraftion is given to be ſubtra- 
*y from a mixt number, and the ſaid fraction is 
lels than the fractional part of the os 
= m—_—— ſubtract the leſſer = « A Frattion 

ion from the greater by the firſt Fo: 
or ſecond Rule of this Chavter, then ang A bows 
the remaining fraftion being annexed Rule. | 
to the Integer or Integers of the 
mixt number , gives the remainder or difference 
fog, 2 © & SEC m—Y 

w- SB 
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So 5 being ſubtracted from 12 7 the remainder ig 
12 34, as by the operation 1s manifeſt, 


12-7 IX. When a fraction is given to be ſub- 


©7Z  tradted from a mixt number , and the ſaid 
12 32 Fradtion is greater than the fractional part 
ofthe mixt number,ſubtraCt the ſaid greater 
fra&tion from an Integer borrowed from the mixt 
number (by the fifch Rule of this Chapter) and add 
the remaining fraction unto the fractional part of 
the mixt number (by the firſt or ſecond Rule of the 
eighteenth Chapter ;) ſo the Fraction found by that 
ion, being annexed to the Integers of the mixt 
number leſſened by-an Integer, or 1, gives the re- 
mainder or difference ſought. 
Thus ; beiog ſubtrafted from 13 + , the remain. 
.der IS 12 52, viz. ſubtracting 5 from 1, the 
13+ remainder is 5, which added to + gives 
-o045 #52, which beingannexed ro 12 (the num- 
7255 ber of Integers in the mixt number lef- 
- ** . ſened by 1 or unity) gives 12 £2 the re- 
mainder ſought. 
X. When a mixt number is given to be ſubtra- 
. &ed from a mixt number, and the 
6, Amixt wn- fractional part of the mixt number to 
” ay by this be ſubtracted , is leſs than the fra- 
and the nexx: tional part of the mixt number from 
Rile, which you are-to ſubtraR , ſubtract 
Oe the ſaid leſſer frattion from the grea- 
ter ( by the firſt or ſecond Rule of this Chapter) 
and ſet down the remaining FraCtion : alſo ſubtract 


the Integers of the leſſer mixt number from the In- 


tegers of the greater (as jn Subtraction of whole 
nuigbers ;) ſo 1s the mixt number thus found, the 
.#£mainder or difference ſought. 

0 
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So if 17 + be given to be ſubtracted 


from 20 5, the remainder will be found £2® 7 
3 32, VIZ. greet. } from$, the re- !7 r 
. mainder is 32 3 alſo ſubtracting 17 from 3 38 


20, the remainder Is 3. 


XI. When a mixt number is given to be ſubtra- 
ed from a mixt number, and the fractional part 
of the mixt number to- be ſubtracted is greater 
than the fractional part of the mixt number 
from which you are to ſubtract, ſubtract. the 
ſaid greater Fraction from an Integer borrowed 
from the greater mixt number ( by the fifth 
Rule of this Chapter ) and add the remaining 
fraſtion unto the fractional part of the greater 
mixt number (by the firſt or ſecond Rule of the 
18th Chapter;)-ſo is the ſum to be reſerved as 
the fraftional part of the remainder ſought ; 
then add the Integer borrowed unto the Inte- 
ger or Integers of the leſſer mixt number , and 
ubtract the ſum from the Integers of the grea- 
ter mixt number (as in ſubtraction of whole num-, 
bers ;) ſo that which remains, together with the 
fraction before reſerved, is the remainder or ditte- 
rence ſought. 


Thus if 207 be given to be ſubtrafted from 353, 
the remainder will be found 14 42, viz. 
ſubtrafting 7 from an Integer or 1, the 355 
Temainder is , which added to 4 gives 207 


53» then adding the Integer borrowed unto 7, 2» 
20, it will be 2r, which ſubtracted from 
35 , the remainder is 14, fothe remainder or dit- 
kerence ſought is 14 32. 


When 
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When you cannot clearly diſcern which js the 
greater of two fraftions, having unequal denomi-. 
nators, reduce them into fractions of the ſame ya- 

lue which ſhall have a common Deno- 
To diſcern the qjnator (by the fourteenth Rule of 
| he "» the ſeventeenth Chapter) and then 
" © It will be apparent which of the two 
fraions is the greater. As, if it be deſired to know 
which of theſe two fiaCtions 5 and x5 Is the greater, 
after they are reduced to 2; and ZZ, it is evident 
that the former exceeds the latter by 4. 


je” ET 
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CHAP. XX 
Multiplication of Vulgar Frattions and 


mixt Numbers. 


I. Hen the numbers given ;to be multiplied 
are both ſingle fractions, multiply the Nu- 
merators one by the other and take 
- __ /m- the Product for a new Numerator ; al- 
gle Frattions. : - 
| ſo multiply the denominators one by 
the other, and the: Produdt is a new denominator, 
which new Fraction is the Product ſought. 

So' 57 and + being given to be multiplied , the 
Product will be found 35, for 7 multiplied by 5 
produceth 35 for anew Numerator, and 12 mult- 
plied by 8 produceth 96 for a anew Denominator : 
alſo 5 and 3 being multiplied one by the other, 
the Product will be found 35. Here you may ob- 
ſerve that in the multiplication of proper Fraftr 
ons,” the Produtt is always leſs than either of the 


terms given ; For in multiplication ſach proportion 
| 2s 


Q a RN 77 _HHd>. 


. bers, reduce fuch whole number'or 
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as unity or 1 hath to either of the terms given, the 
fame proportion hath the other term to the Pro- 
duct. 


I. When one of the numbers given is 4 whole 
number or a mixt number; allo _ |; 5-5. 
when both of them are mixt num- IO 


mixt number or nutnbers into ai! improper fraftion 
or fraftions by the terith or eleventh Rule of the 
ſeventeenth Chapter, -and then the operation'will 
be the ſame as in the laſt Rule. 

So 8 + being given to be multiplied 'by 5, the 
Product will be found 43 5 ; viz. 8 5 being redu- 
ced-into the improper fraction-2$ : alſo 5 unto £, 
multiply 26 by by the Produtt 1is-130 for 'a new 
Numerator : alſo multiplying 3 by 1, the Product 
s 3 for a new Denominator , which new Fraction 
432 'being rednced ( according to the thirteenth 
Rule of the ſeventeenth Chapter ) will be 43 3 
the Product ſought. 1n like manner 7 7 being mul- 
tiplied by' 5 2, the Product will be found 42. Here 
obſerve, ' that when either of the terms given is a 
compound fraction, it is firſt of all to be reduced in- 
P a ſingle fraCtion, and then the operation is as be- 
OTe, 4 ' 

' Note 1. Sometimes the work of Multiplication in 
Fraftions may be very uſefully contracted: by this 
tollowing Rnle, viz. | 

When two Fractions propos'd to be 
(Whether they be 'proper or improper) are fuch, 
that the Numerator of the one, and the Denomina- 
tor of the other, may be ſeverally divided by ſome 
common Diviſor without a 'remainder z you _y 
Lake 
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take the Quotients 'inſtead of the ſaid Numtratof 


and Denominator, and then multiply as before in, 


the firſt Rule of this Chapter : As for example, if 
£ be to-be multiplied by +5 ; becauſe 6 the Numera- 
tor of the firſt, -and 12 the Denominator - of -the 
latter Fraction, . being ſeverally divided by their 
common Diviſor 6 give the Quotients 1 and 2, I ſet 
theſe (or imagine. them to be ſet) in the places of 6. 
and 12; by which exchange there ariſe 5 and theſe 
multiplied one by the-other (according to the firſt 
Rule of this Chapter )) produce ;5 the deſired Pro- 
duct of 5 into .+, in the ſmalleſt terms, 

Again, to multiply 15 by 5+; becauſe the Nume- 
rator of the firſt Fraction and the Denominator of 
the latter, being each divided by 16 give the Quo- 
tients.1 and 1,-I ſet 1 and 1 in the places of 16 and 
16; likewiſe becauſe 48 the Denominator of the 
firſt, and 3 the Numerator of the latter Fraction, 
being each divided by their common Diviſor 3, 

ve 16 and x, Itake 16and 1 inſtead of 48 and 3; 

0 by thoſe exchanges there ariſe ;+ and } , which 
multiplied one by the other produce +5, which is the 
Product in the ſmalleſt terms 'made by the multipli- 
cation of ;3 into (or by) ;4. | 


2. To take any part or parts of a number pro- 
pounded, is nothing, elſe. but to: multiply the ſaid 
number by the Frattion which declareth what part 
1s tobe taken : ſo if youdeſire to know what is 4 of 
320, multiply ?*2 by-$., or 42 by £, and the Produtt 
will be 200. In like manner 5 of 45 4$1s.304. Ab 
ſo + of 120 is 30. 


3. Sometimes the work of multiplication in mixt 
numbers 


[ 
] 
| 
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zumbers may be compendiouſly performed after 
the manner of theſe following examples, viz. if it be 
required to multiply 120 {by 482, firſt multiply 
the whole numbers muttally, to wit, 120 by 28, 
and place the particular products orderly one on- 
der the other as in Multiplication of 


whole numbers ; then multiply the ſaid 120 ; 
whole numbers firſt given by the fra- 48 7 
ions alternately, wiz. take +5 of 48 960 
which is 12, alſo take 4 of 120 which is 480 
60,and place the ſaid 12 and 60 orderly 12 
to be added to the former particular 60 


Products : Laſtly, add all together, and 5832 £ 
to the ſum annex the produtt of -the # -* 
two fractions, to wit in this example, the Produtt 
of the Multiplication of * by 7, which is4,10 the to- 
tal Product required will be 5832}, as you ſee by 
the example in the Margent. In like manner, if 18 ; 
be multiplied by 405 , the Product will be 746 z ; 
and if 29 5 be multiplied by 50, the Product will be 
1475, as you ſee by the examples following, 


18 Z | 297 

40 x = 
720 1450 

20 25 : 
al$ ii 5 2479 | 
7463. 


4. When a fraction is to be multiplied by a 
number which happens to be the ſame with the 
Denominator, take the Numerator for the Product; 
lo if this fraftion 4 be propounded to be mylti- 
plied by the Degominator 4, the Product will 
be 
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be *2 , that is 3, which is the ſame with the Nig 
merator 3. In like manner if 5 be multiplied by 
the denominator 8, the Product is equal to 5 

Numerator of the ſaid 5. "_ 
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CHAP. XXI. 


Diviſion of Vulgar Frattions and 
mixt Numbers. 


T. Hen the numbers given are both ſingk 
w fractions, multiply the Denominator of 
The Divif the Diviſor by the Numerator of the 
fmgle -».—& | Dividend, and take the Product for 
#. a new Numerator : al{o multiply the 
Numerator of. the Diviſor by the Denominator of 
the Dividend, and the Produtt is a new Denomins 
tor ; which new fraction is the quotient ſought. 
So if 5 b2 given to be divided by 3, the quoti- 
ent will be found }, ; viz. multiplying 5 by 4. the 
| Product is 20 for a new Numerator; 
2) # (53 alſo multiplying 3 by gs, the Produdt is 
27 for a new Denominator, fo is zz the! 
quotient ſought ; inlike manner if 5 b2 given to be 
divided by 2, the quotient will be found 25 that is 
2 55, as you fee in the Example : here 
7)5(45 you may obſerve., that in Diviſion 
| by proper fractions , the quotient 1s 
aways greater than either of the fraftions gF 
ven; fot in Divifion, as the divifor is in. 
p6ttion to 1 or unity, ſo is the dividend t0 
.the qaotienr. | 


- 


II. Wixn 


_— 
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{[. When one of the numbers given is a whole 
number or a mixc numbet z alſo when both are 
mixt numbers, reduce ſuch whole number or mixer 
jomber or numbers into an improper fraction or 
ſrations,by the tenth or eleventh Rule of the ſeyen- 
teenth Chapter, and then the operation will be the 
ſame as in the laſt Rule, 


So if 42 be divided by 7:, the Quo- 73) 42 ( 
tient will be found 54, for 74 atid 42 ;;, .,: 5, 
nil be reduced 1nto theſe Improper fra- 4) *x (rx 
ions -{ and 5; , then multiplying 42 - 15384(5} 
by 2, the product is 84 for a fiew | 
Numerator, alſo multiplying 15 by 1 , the pro- 
duft is 15 for a new Denominator , ſo-18' 3+ the 

wotient ſought, which is equal to 54 (as is evi- 
ent by the thirteenth Rule of the ſeventeenth 
Chapter.)--Jn like manner, if 6 5 bedivided by 3;, 
the quotient will be 1 45. Allo if 5 5 be divided by 
12 & the quotient will be 33. 2% F LET. 

Note, Sometimes the work of Diviſion in Frafti- 
ons may be very uſefully contratted by this follow- 
ing Rule; viz. When either the two Numerators; 
orthe two Denominators of the Frattions propo- 
ſed, can be divided ſeverally by ſothe common Di- 
viſor without a remainder;. you may take the Quo-= 
tents inſtead of the ſaid Numerators or Denomi- 
nators, and then diyide by the firſt Rule of this 
Chapter + as for example, if 43 be to be divided by 
{» becauſe the Nurmerators 12 athd 8 being each 
dvided by their common Diviſor 4 will give the 
Quotients3 and 2, I take theſe inſtead of t2 and 8; 
by which- exchange rhere ariſe 4 and } , the fot- 
mer of which being —_— the latter, aw 
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ing to the firſt Rule of this Chapter) gives 34,which 


is the Quotieat in the leaſt terms that ariſerh by di- 


viding 13 by 5. 


Again, to divide -4.by J ; becauſe the Numera-. 


tors 25 and;15 being feverally divided by their 
common Diviſor 5 give. the Quonients 5 and-34like- 


wiſe becauſe the Denominatars 8 and 3. being each. 


divided by 8 give the Quotients 1 and 1, I ſet 5 and 
3 inthe Free the Numerators 25 and 15, alſo 1 
and 1 in the places of the 'Denominators 8 and 8, 
whence ariſe 4 and 4 , Laſtly, dividing {by 4, that 
is 5by 3, , there arifeth £, thatis 15, which js the 
defired Quotient of 2; divided by 2. 1% 
; " Queſtions to exerciſe the Rules of Vulgar 
-\ : Frattions befare delivered. 


% - 


| s 4 ' 4 | 
'@eſh.-1.. The difference of two numbers is 1 22, 
the lefler namber is 2 x, what/is the greater? nſw, 
3 3, (found by Addition.” - | 


a Q..2. What number is that, which if added _ £ 
gies the tum 873? Anſw. 4 +7(found by Sabrrattion,) 


Queſt. 3, There is in three bags the fum of 
121 5; 6. viz. jo the firſt bagi 504 /. in the ſecond 
40 75 6. What -is in the, third: bag.? Anſw, 3051; 
(found by 44divion and Swubrraftion. ) 


Queſt. 4. Two Merchants 4 and B, have certait| 
ſhares in aShjp, the ſhare of+Z is, of the Ship, that 
of B -;, what is the difference: berween their parts? 
Hpfw. the hare of 4 exceeds: the ſhare of B by 354 
(found by Subrrafion. SS 


Owſ.. 
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167 
ft: 5. What is 4 of 4303? Anſw. 81 } (found 


1 by ultiplication.) | 


wh.6. What number is that ; which being 


| multiplied by 4 produceth 25 3 ? Arſ. 42 3 (found 


by Drviſſon.) | 
Now followeth the dorine of Decimal Fraitions. 


. 
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The Do&trine of Decimal Fradtions, 
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CHAP. XXII. 


# 


| Notation of Decimal Fraftions: 


[FT is hard to determitie, who was the firſt that 
'T bronpht Decimal Arithmetick to light, though 
it be a late Invention ; but without doubt it hath 
received ' much improvement within the compaſs 
of a few years, by the induſtry of Arziſffs, and now 
ſems to be arrived at perfeftion. The excellency 
thereof is beſt known to ſuch as can Nt -uſeof 
Wy 1 1 ro 
it to the praCtical part of the 7MI7 91 


| enaricks., and to e Conſtru- metich. 


tion of Tzbles , which depend upon | 
ſtanding ot conſtarit proportiohs , ſiith ate Trigo- 
netrical Canons, Tables for computing of compoun 

Ineteft, &c./ in whith caſes decimal operations do 
Word fo great help, that (in'my opinion) many a= 
ſe haye not produced a tnore uſeful invention, 
ut 1t may be objected ; that: Detimal Arithmetick; 
for the moſt part gives an imperfect folution to 


2 
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a queſtion. This I grant, yet the anſwer ſo given 
may be as uſeful as that which is exaQly truez 
for in common affairs , the loſs of ;,;3 part. of 
grain, or of an inch, &c, to wit, any quantity which 
cannot be ſeen, is inconſiderable : but I could no 
be miſtaken, for in extolling Decimals I do not cry 
down Vulgar Frattions , ſince experi. 
ence ſheweth that Decimal Frattions are 
commonly abuſed , by being applyed 
to all manner of queſtions about my 
ney, weight, &c. when indeed many queſtions may 
be reſolved with much more facility by Yule 
Arithmetick., as may pattly appear by this Exam- 
ple, viz. at 91-—6 5.—8 d. the hundred weight 
of Tobacco, what will 987 hundred weight-coſt! 
Anſw.9212.1. which by the common Rule of Pre 
ftice by Aliquot parts 1s found out in a quarter 
of the time, that will neceſſarily be requiredto 
work it by Decimals, which at laſt will give an im 
perfedt anſwer ; I might inſtance the like incorve- 
nience divers wayes, were it not for loſs of time; 
ſothat the right uſe of Decimals depends upon the 
diſcretion of the Artiſt, 


Decimal Fra- 
Fions ſome- 
times abuſed, 


11. When a ſingle Fraftion hath for its deno- 
, Minator a number conſiſting cf 1 « 
— — unity in the extream place towards the 
Frafim, left hand, and nothing but a Cypher 
| or Cyphers towards the right, ItÞ 
more particularly called a Decimal : of this kind 
are theſe that follow , :<, that is five tenths, 54 
five hundredth parts; hkewiſe theſe are decimal tca- 
'- — "S0 |, A $6.4. RL OO 4 

bt 
1, 


T0507 15555) T5556) # 
] 
0 


II. A Decunal fraction may be expreſt w 


| 


| Places, by annexing a Cypber or Cyphers at the 
M 3 
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out the Denominator, by prefixinga point or com- 
ma before ( to wit, on the left hand of ) the Nume- 
rator, ſo 5 may be written thus, .5 or thus ,5 and 
-3f thus, .25 or thus, 25. 


' IF. In Decimals when the Numerator confiſts 
not of ſo many places as the Denominator hath Cy- 

hill up the void places in the Numerator 
with Cyphers prefixed on the left hand : ſo 35 is 
mritten thus .o5 ; likewiſe 3:52 thus, .o50 z and 
me» thus, 0205, likewiſe, thus, .006, 


Y. In Decimals thus expreſt, the Denominator is 
diſcoyerable by the places of the Numerator : for 
it the Numerator conſiſts of one place, the Deno- 
minator conſiſts of 1 or unity with one Cypher ; if 
oftwo places, the Denominator confiſts of 1 with 
two Cyphers annexed; if of three, the Denomina- 
tor conſiſts of 1 or unity with three Cyphers an- 
dexed : ſo the Denominator of .25 is 100 , the De- 
lominator of .o50 is 1000, and the Denominator 
of 096 is 1000. 

VI. Cyphers at the end of a Decimal do neither 
apment or diminiſh the yalue thereof : ſo .2, .20, 
200, .2000 are decimals, which have one and the 
lame yalue, for $22 being abbreviated by the eighth 
Bale cf the ſevenceenth Chapter , will be made ;; 
and fo will 5222 or ,2222. 

VIT. Whetefore Decimal frattions are eaſily re- 
duced to a common Nenominator ( which is a 
troubleſome work. in Yulgar Frafions ;) for if all 
the Numerators of as many decimal fractions as are 
given, be made to conſiſt of the ſame number of 


end 
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end (that is on the right hand) of ſuch Numeraton 
as are defective, they will all be reduced to-g cons 
mon Denominator, ſo theſe Decimals .2, .03, ,027 
(which ſignifie 53, +534» 7:32) may be reduced in. 


ro theſe, .200, .030, .027, which hayea 1000 for x 


common Denominator. 


V11l. The order of places in any Decumal pro- 
ccedeth from the left hand to the right, contrary 
to the oxder of places in Iptegers, which is from 
the right hand to the left - ſo in this Decimal .247, 
the figure 2 ſtanderh in the firſt place ( being the 
outermoſt towards the left hand, and next to the 
point, the figure 4 ſtandeth in the ſecond plage, 
and 5 in the third. Alſo in this Decimal 0245, 1 


of this Chapter ) will give theſe , .3000, .0200, 
\/ S ONO 2 © 4 
-20FO , .0004 ( IO Wit, 545555 15:85) 73395) 7355) 
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fies Tens of Unities; but the firſt place beneath, 


my is oi. the right Town of) the place of Unities 
| J 


phifies renth parts of x or Unity, and is called the 

firſt place;of Decimal; parts, or place of Primes ; 
likewiſe the ſecond place above theplace of Unities, 
fealfics hnndredaof Noities, but. the ſecand. place 
beneath the place of Unities ſignifierh hundredth 
parts of 1 or Unity, and is called the ſecond plage of 
Decimals, of place of ſeconds ; ſo that as the values 
ofthe placev'in Integers do aſcend in a decuple pro- 
portion from the place of Units towards the left 
hand, Lo the values of {the places -of decimals. do 
deſterid in a ſubdecuple proportion beneath the 
place of Units towards the right hand : viz. Among 
the places of Integers ,' every following place to- 
wards the left hand, is ten times the value of the 
next preceding place ; But among the places of de- 
cimal parts, every following place towards the 
right hand is one tenth part of the value of the next 
rating place : All. which will be eyident by the 
olowing Table. : 


the 


S7zavd prunroacg' 


08 


'that 


229 20 
54avd qzpur fnoqi 42 [ 23»1d q14n0 FJ 
tA11"m©-10-1- 304 5$1avd qipuvſnog [, 2wjd paige 
ETD | 514d qapaipunry 23vjd puo32g 

$14yd ua] awjd-jſurq: 


the Notat 


p 
| 


for 


g Table you may obſerve, 
integers or whole numbers are ſepars- 
ſo the number on the left hand of 
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iat expreſſeth 73285 lntegers or Unities , but 
he Finher: on the right hand 'of the point expreſ- 
{eh only 8237 parts of 1 (or an Integer) ſuppo- 
ſed to be divided into 10000 equal parts. In like 
manner this number 5 .8 ſignifies 5 Integers and 
eight tenth parts of an Integer , and this number 
285 .$2 ſignihies 285 Integers (or Unities) and xe; 
parts of an Integer. 


— —_— [1 | — 
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CHAP. XXII. 


Concerning the Reaudtion of Vulgar Frae 
ions to Decimal Fraitions. 


I. JF the greateſt Integer of z2oxey,as alſo of weighe, 
meaſure,&c.were ſubdivided decimally,to wit, 
 apound of Engliſh money into ten equal pieces of 
coyn, and every one of theſe *into ten other equal 
pieces, &c. and weights, meaſures, &C. after the ſame 
manner ; the doctrine of Arithmetick would be 
taught with much more eaſe and expedition than 
now it is z but it being improbable that ſuch a re- 
formation will ever be brought to paſs, I ſhall pro- 
ceed id directing a courſ* to the ſtudious for obtain» 
ing the frugal uſe of ſuch Decimal fractions as are 

in his power, 
* 1]. Foraſmuch as in 4rithmetical queſtions, ſome 
of the given numbers do for the moſt part happen 
tobe fractions, a way muſt be ſhew?d how to re- 
Uuce a Yulear Fraftion to a Decimal Erattion x = in 
. ome 


| ſone caſes there is no' need of this Reduition 5; for 
example, a foot in length is vulgarly ſubdivided ig- 
to 12 inches, an inch into 4- quarters, and each 
rter into 2 half quarters; but a fuor may; ag 
eaſily, and a great deal more commodiouſly, be di- 
vided, firſt into ten equal parts ,/and then eachof 
thoſe intoten other equal parts., and each of theſe 
into ten other equal parts ; (or at leaſt ſuch divi- 
fron muſt be ſuppoſed or imagined when it cannot 
aCtually be made.) This foor in length ſo divided, be. 
ivg applied to the ſides of ſuperficial figures , or of 
ſolids will at firſt ſight give the quantities of lines in 
feet and decimal parts of a foot (as readily as a foot 
vulgarly divided will ſhew you how many feet, in- 
ches, quarters , and half quarters. are Contained in 
any line) from whence the ſuperficial or ſolid con- 
tent may be found in feet by mwtiplication only ; and 
how much this excels the valgar way, I ſhall part- 
Iy manifeſt in the fifth Rule of the 26th Chapter. 
The like ſubdiviſion I would have to be made 
of a Yard, Perch, &c. 
111. A ſingle fraftion, which is no decimal 
fraction, may be reduced into a dec 
thn ens mal of the ſame value, or infinitely 
- py err" near (for all vulgar fraftions cannot 
fion. be exactly reduced to decimals) by 
—_ the Rule of Three direct; for as the 
Denominator of any ſingle fraction whatſoever, 1s 
to the Numerator thereof, ſo is any other Denomi- 
nator to his correſpondent Numerator : Example, 
let it be required to reduce 4 into a Decimal, whoſe 
Denominator is aſligned to be 1000, ſay by the Rule 
of three, if the Denominator 8 hath 5 for a Nume- 
rator, what will the Denominator 1000 require for 
a 
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Numerator ? Multiply and divide-as the Rule of 
Tore dire doth require, fo will the fourth propor. 
tional be found to be 625, which is the Numerator 
ſought ; therefore $35 or .625, is a decimal fraftion 
equal in value to{. Another Example, let it be re» 
quired to reduce ;;7 1oto a decimal fration, whoſe 
Denominator ſball be 100000, ſay by the Rule of 
three, if 24Q the Denominator give 7 for a Nume. 
rator, what will the Denominator 100000 require 
for a Namerator ? Anſw. 2916 and ſomewhat more, 
but that which the faid 2916 wants of being a true 
Numerator is lefs than 5 part of an Integer, 


' therefore the degimal frattion 333% or 02916 is als 


moſt equal to ;x;, which +35 cannot be exactly re- 
duced into a decrmal frattion. The like will happen 
in the reduction of molt vwpgar freition to decimats y 
in which caſe , the Denominator of the decimal muſt 
be aſſigned to be ſo great, that what is wanting in 
the Namerator may be an inconſiderable value. 


IF. Upon the aforeſaid ground , the known or 
accuſtoamary parts of Money, Weight, Meaſure, Time, 
&c. may be reduced to deczmals : for if you defire to 


| know what decimal fraition of a pound fterling is e» 


qual in value to one ſbilling , canſider firſt that a 
pound is the /nteger, and that. 20 ſhillings are equal 
to that Integer, therefore 1 ſhilling is 5 of a 

now if. we conceive one pound to be divided int6 
190000 parts, viz. if we allign 1 00000 for the Dexo- 
minator Of a decimal frattion, the Numerator will be 
found by the laſt Rule to be 50oo, ſo that 5,323 or 
05900 or ,05 ( for Cyphers at the end of a decimal 
are of no uſe, as hath been ſhewn in the 6th Rule of 
the 22 Chapter) isa decimal freftionofa pound, and is 
| 4J | exactly 
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aCtly equal to 1 s. or 5 part of a pound fterling,” | 


In like manner foraſmuch as 240 perce are equal 
to a pound of Engliſh money, 7 pence are 557} parts 
of a pound, which fra#:on will be reduced into this 
decimal .02916 |. which is very near equal to ,;7 1. 
for it wants not 57:33% part of a pound. Moreover, 
ſince 960 farthings are equal to a pomnd Engliſh, one 
farthing is 35 part of a pound, which will be redu- 
ced into this decimal .001041, very near ; but 
if you pleaſe to proceed near to the truth, 
you will find this decimal .00104166, &c. to an- 
{wer a farthing ,, and ſo by augmenting the Deno- 
minator with Cyphers, you may proceed infinite- 
ly near, when you cannot attain unto the truth 
it ſelf. After the ſame method may the vulgar 
Sexagenary fraftions uſed in Aſtronomy be reduced 
to decimals ;, for ſince a depree is "uſually ſubdivi- 
ded into ſixty parts called minutes Or primes; a 
prime or minute into ſixty parts Called ſeconds; a 
ſecond into ſixty thirds , a third into ſixty 
fowrths ,, &c. and conſequently a depree is equal 
unto 60 minutes (or Primes) or unto 3600 ſeconds, 
Or 216000 thirds, or 12960000 fourths, &c. It is 
evident that 7 minutes ( Or Primes ) are 7} parts 
of a degree, which by the third Rule of this. 
Charter may be reduced into the Decimal 

- «1166, .&c, Alfo 29 thirds are ;;;;32 parts of a 
degree which may be reduced into the decimal 
«000134, GC, . a JI08--900g | 

Moreover, 58 : 33: 14: 12, that is, 58 primes,33 
Jeconds, 14 thirds,and 12 fourths may be reduced to a 
decimal in this manner , v:z. reduce them all into 
Fowrths (according to the ſixth Rwle of the ſeventh 
Chapter) ſo will you find 12647652 fowrths, which 

| are 


| 


I 


ol 
y . 


. uſe only the firſt five, and ſometimes fewer. 
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are 2354212 parts of a degree , which vulgar fraftion 
may be reduced into this decimal of a degree, to 
wit , 975399, &Cc. (by the third Rule of this Chap- 
ter. : 

This to the ingenious will be a ſufficient light 
for the finding of the Decimals congruent to the 
ſbillings, pence, and farthings which are under a pound 
ſterling ;, alſo the Decimals of the known parts of 
Weight, Meaſure, Time, &C. as they are expreſt in 
the following Table , wherein you may obſerve, 
that muſt of the Decimals conſiſt of 7 or 8 figures, 
yetin ordinary practice , you ſhall have to 


198. 


"The Table. 
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THE TABLE 


= ith. Mt th 


Pound. 


| 
Shillings. 


. 


pw 


19] 
I 8]- 


17]- 
16]. 


I 5 
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TABLET I. 
Of Engliſh Money , 
the Integer being a 


Root | 
Decimal: 


of a pound. 


| Pence wh 


Eng 


A ponnd. 


I1 


6, 


{ 0489583 
.0479166 
. 046875 
0458333 
0447916 
04375 
,0427082 
10]. 
.040625 
.0395833 
.0385416 
©0375 
.0364583 
.0354166 
.034375 
0333333 
0322916 
03125 
0302083 
7. 
.028125 
,0270833 
.02604 16 
.025 


04.1 6666 


0291666 
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{.0239553 
[0229166 
1-021875 | 
$1-02083 33) 
_ 40197916 
[01875 
.0177708 
41.0 166666 
Lo15625 
.0145833 
10135416 
31.0125 
0114583 
f.0104166| 
009375 | Decimals | 
2].0083333] | Grains.of an Ounce. 
,0072916|T 23] . 0479166 
Lo42 1.00625 22] .0458333] 
1 Pen, & 1 Far..0052083 21] 04375 | 
Peny 11.004 1666 20] 0416666 | 
3,  Farth. [003125 19] 0395833 | 
2, - Farth. [0020833 18| .0375 | 
t, - Farth, [0010416 17 0354166 | 
TABLET II. 10] 0333333 
Of -Froy weight, the In- 1. _— 
teger verng an Ounce. mn_ 
13| \.0270833 
Peny| Decimal: of 12] .025 
weights, an Ounce. 11 +0229166 
| FIN 19.95 IO .0208333 
13.9 9] .01875 
17.35 8] .0166666 
16.8 7] 0145833 
192IDS { 6| .o125 _ 


3 
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.0104166 


00625 | 
,.0041666 
,002083 3 


TABLET TI.. 
Of ÞAverdupois great 
wei7ht.,, the integer veing 
an bundred weight, to 
wit, 112 ning. 
uarters of [aecimals 0 
; way þ 3 __y 


<l 


decimals 
Pounds. 1 bundred 
27 42410714 
26 .2321428 
25 .2232142 
24 42142857 
23 .2053571 
22 .1964285 
21 .1875 
20 ..1785714 
19 .1696428 
18 .1607142 
17 .1517857 
16 ,1428571 
I5 .1339285 
14 .125 
13 ..1169714 


5 
4.0083 333] 
3 
2 
I 


9 
3 
7] 0625 
6 
5 
4 


6 


 12..1071428 


©0335714 
0446428 
0357142 
3] .0267857 
2] .0178571 
l .oo89285 


Ounces. Donny I 


15].0083705 
14/.0078 125 
13] .0072544 
12].0066964 
111.0061383 
10] 0055803 
9/.0050223 
bo 0044642 
7 -0039062 
0033482 
5' .0027901 
4\.0022321 
3',001 6741 
2. .00I1160 
OF r| .0005 580 
quarters of  decimatsof 
1 Oznce.\ 1 hundred. 
31.0004185 
2] ,0092/790 
_  11,0001395 
1 ABL 


_— 


Book U c 
11] 0982142 wh 
10] ,0892857 
0803571 
0714285 


_ 
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TABLET IF. 6] .0234375 
Of Averdupors little 5| 91953125 
weight, the Integer being 4 .015625 
a pound. 3.01 171875 
* Decimals of 2 ,0078125 
Ounces.| a pound. | ——— .00390625 
— 15] 0375 | quarters of | decimals of 
14] .875 a aram. I pound. 
13] $125 3] .0029296 
12] .75 2] .COI9F31I 
11] .6875 tj 0009705 
Lof .625 T ABLET V. 
9| 5625 Of liqud Meaſures, the 
8].5 Integer being a gallon. 
7 +4375 decimals of 
6] .375 Pints.| 1 gallon. 
5| -3125 71-875 | 
4} +25 61.75 
3] 1575 5| .625 | 
2] .125 4|\ +5 
. 11 .0625 31-375 
Decimals of 2] .25 
Drams.| apound. 1 Co 
15] 05859375 | quarters of | decimals of 
14] 0546875 | 4 pint. a gallon. 
13] .o05078115 | 3; .09375 
I 2] .046875 2] ,0625 
11] .04296875 | 1] .03125 
to] .0390625 
9f .03Z5I5625 | 
8] ,03125 | 
71 02734375 | 
XR TAFILET 


LOL E The Table 
T ABLET /1. TABLET VIL” 
Of dry meaſures, the In-| Of long meaſures , one 
tever being a Quarter. Yard or one Ell being 
decimals of _ the Integer. OS. 
Buſhels.| a quarter, | quarters of decimals of 
" 1.875 1 yard or 1]1 yard or 1 
6 ns ell. ell. 
51.625 3-75 
4\.5 2.5 
31-375 L .45 E, 
2].25 aecimals of 
11.125 Nails.|1 ya.or 1 ell. 
decimals of 3].1875 
Pecks. 1a quarter. 21.125 
3|.09375 11.0625 __ 
2\.0625 quarters of Tdecimals of 
1.03 I25 nail. 1 ya.or 1 elk, 
quarters of | decimals of 3].046875 
a Peck. a quarter. 2],03125 
. 3].0234375 1],.015625 _ 
2].015625 T ABLET VIII. 
1.co78125 | Of the Reduttion of In- 
E decimals of ches. &cC, to decimals, 
Pints. | 4 quarter, the Integer being a foit 
3].005859 zn length. i 
| 2].003 906 decimals of 
FR, 1.001953 _ TJaches.|a foot. 
; #1/.9 166666 | 
| 10.8333333 


9.75 


Book |. } 
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| T :6666666 parts of a\decimals 0 
75833333 dozen, a pur 
6:5 11].076388 
5[4166666 10], 069944. 
413333333 g|.0625 
325 8'.0 | 
2].1666666 Fj 028295 
1.083333 6'.041666 
quarters of |decimals of 5 034722 
an inch, foot, 1.027777 
31.0625 5|02085: 
2).,04 16666 A jun 838 
i].0208333 |____Il006944 _ 
half a quart. .0104.166 TABLET X - 
of an inch. Of Time, a day being the 
"TABLET IX. | Integer. 
Of dozens, the Integer cimals of 
_ being a F gro ſs. Flonirs. a . la day. A 
decimals of 23]-9583333 
.,  dozens.a groſs. 221.9166666 
1 Loca 21.875 
[2000958 201.83 33333 
19] 7916666 
$1.6866666 4 
17].7083333 
Hh —_ 16|.6666666 
| {Ee x. - 
= 4 F 
_— 1 3]. 5416666 
2]. 1666666 n Shoes 
1/.0833333 hel 4266666 


Book. 


204. The Table | 
ſs: 9]-375 38|.0263 888 | 
8].3333333 37|-0256944 
71.29 166006 361.0249999 
6].25 351.0243055 
5]-2083333 34|.0236111 
41. 1666666 33|.0229166 
3| 125 32|.0222222 
2].0833333 311.0215277 
1].04.16666 3c|.0208333 
EY 29].0201 388 
Ap decimals 28|.0194444 
Minutes.lof a day. 27 .01875 
Dr ll 26|.0180555 
$9]-0409722 25/.0173611 
$9]-0402777 241.0 166666 
57]-0395833 23|.0159722 
561].0388885 221.0152777 
551-235 1944 2 1].0145833 
 $4]-037S8 20/.01 38888 
53]-03680J 5 19/.0131944 
\, $2].0391111 18 .O125 
| $1]-0354166 17.01 18055 
$01-0347222 16.01 11111 
491-9340277 150104166 
48].0333333 14\.0097222 
47|-0326358 | 13 .0090277 
461.03 19444 12 .0083333 
RIES ECIOO 11 .0076383 
44|-0305J555 10.0069444 
43|.0298611 9.00625 
421.029 1666 8 0034722 
411.0284-722 7 0048611 
: 40]0277777 6 0041666 
3$9{.0270833 | 5 0034722 


4 


oe DAAAx = 


q 
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4.0027777 
31.002083 3 


2].00 13888 
1, 00060944 


Y. This Table aforegoing conſiſts of ten ſeveral 
Tablets, of which the firſt (intituled | 
Engliſh money ) contains in the firſt rabler x. of 
column thereof the particular Fra» Engliſh money. 
(tions (viz, the ſhillings, pence; and ir) -- 
farthings) of a paund ſterling 3 and in the other co- 
lamn the decimals, unto which they may be. reſpe- 
(tively reduced + So in the ſeme Tablet .65 is the 
dcimal , anſwerable to 13 s. .0208333 £05 4. and 
003125 to 3 f., Likewiſe, .0489583 is, the.decimal 
of 11 d. together with 3 farthings 3 Alſo03125 
Is the decimal of 7-pence half peny. 

YI. The next Tablet (intituled Troy-werght) cone 
tains in the firſt column thereof the. 
particular Fraftions (viz. the Peny. 2, Of Troy 
vets, and Grains) Of an onnce Troy, © - fight. 
and inthe other their reſpeCtive deci- . 
mals : fo .6 is the correſpondent detimal of 12 
peny weight, and ,0020833 of 1 grain. Likewiſe 
025 is the decimal of 12 grains. | 
' VII; The third Tablet ( intituled Averdupozs 
preat weight ) contains in the firſt co- | 
lumn thereof the Fractions ( viz. the , 3 9 4ver- 
Quarters, Pounds, Ounces , and the weichts, 
Luarters of an Ounce ) of an Hundred 
according to Averdupors weight , and in the. other 
their proper decimals : ſo .5 is the decimal of two 
quarters or half a hundred, .1517857 of 17pounds : 

N 3 (0033482 
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0033482 of 6 Ounces, and .0004185 the decimal of 
3 quarters of an Ounce. 
" F111. The fourth ( intituled Averdupois litth 
| weight ) ſheweth you the fractions (wiz, 
4+ of Aver- the Ounces , Drams,, and quarters of q 
on” dram) of a pound Averduposs , together 
®. - with their reſpective decimals : 1o the 
decimal of 3 Ounces is .1875, the decimal of g 
Drams is 03515625 and the decimal of one-quar- 
ter of a. Dram 1s .0009765, 

IX. The fifth ( intituled Liquid meaſures) hath 

> ** _  thefractions (viz. the Pins and quarter: 
a & wha of a pint) of a Gallon, and likewile their 
mY '' ſeveral decimals: fo the decimal of x 
Pints is .625, and the decizral of two quarts or halfa 
Pint 18 ,0625. | 

X. The fixth (intituled Dry meaſures) gives you 

| the fractions ( viz. the Buhels , Pecks, 
i 2 vt quarters of Pecks and Pints) of a quarter, 
'-* Together with their peculiar decimals; 
{o.375 is the decimalof three Buſhels, .03125 , of 
one Peck; .0234375 of } of a Peck, and .003906 of 
two Pints. | ' 

XT. The ſeventh ( intituled Yards and Elks) of- 
>» of " fers you the fractions (viz. the Quarters, 
meaſures, s Nails, and quarters of Nails) of Yards 
' **.* » or Ells, and their reſpeCtive decimals: 
ſo .25 is the decimal of one quarter of a Yard or Ell, 
.125 of two Nails, and .046875 of three quarters 
of a Nail. 

XTI. The eighth ( intituled Redufion of Inches, 
&c. to: decimals of a foor ) preſents unto you the 
fraftions (to wit , the Inches, quarters and 
half ' quarter of an Inch ) of a fave , together 

| wil 


C0 535.00 
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with their correſpondent decimals : ſo .4166666 is 
the decimal of 5, Inches, .0625 of 3 of -an Inch, and 
0104166 of 4 or half.a quarter of an Inch. 

XII]. The ninth Tablet ( intituled Dozens ) 
yielcs you the Fractions (viz, the Do- & 
zens and particulars) of a Groſs, as ; uf bl ONE 
alſo their: reſpeftive decimals : 10 .25 jp ny, 4 
is the decimal of 3 Dozen, and .04561 1 
of 7 particulars. 

XIV. The tenth and laſt Tablet ( intituled 
Time ) gives you the Fractions (viz. the 
Hours and Minutes ). of a Day : ſo yg. of Time 
625 is the decimal of 15 hours, .0375 
of 54 minutes, and .0006944 of one minute. 

XV. When a ſingle Fraction of any of the pre- 
'miſed Tablets is propounded to be 
reduced to a decimal , find it in the The uſe of the 
firſt Column of the Tablet , unto ogy . = 
which it belongs; this done, juſt a- 1-Of fagle fra- 
eaioſt that Fraftion ſo found , you gijomg ro deci- 
ſhall have the decimal required : ſo mats. 
13s, being propounded, taking the 
firſt premiſed Tablet, 1 find 13 5. in the firſt Column 
of the Tablet of money, and juſt againſt the ſame 
thirteen ſhillings, I obſerve .65, before which having 
prefixed a point, and by that means figned it for 
a decimal ( according to the third Rule of the 22 
Chapter of this Book) I conclude the ſame .65 fo 
ordered, to be the correſpondent decimal of thir- 
teen ſhillings the fraftion propounded : In like 
manner .0229166 is the decimal of 11 grains in the 
Tablet of Troy weight ; and .0357142 the d-- 
fimal of 4 lb, in the Tablet of Averdupois orcsr 
weight, &c, ; 


N 4 XV. Wren 
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XYT. When two or more Fractions are pro- 
pounded, and it js required to find a decimal equi 
yalent unto the ſum of them, find the decimal of 
each of the Fractions given: according to the laſt 
Rule ; then adding together the decimals ſa found, 
that intire ſum is the decimal ſought - ſo 13 s. 5 4. 
being reduced to a decimal, is. .670833 z for the 
decimal of 13s. is .65, and the decimal of 5 4, 
.020833, which being added together (by: the ſe 
cond Rule of the *24th Chapter of this Book) «- 
mount to .670833, viz. the. decimal which repre- 
ſents 13 5s. 54. the Fraction propounded : In like 
manner the decimal of 9 peny weight, and 13 
Grains 1s .4770833, and the decimal of ; C. 19 |þ, 
7 Qunces 1s .67354, &c. | 


13s 65 
54. 020833 
.67083 3 
9 p. W. 45 
13 gr, .02708 3 
477083 
n_- ; 
19 lb. 16964. 
7 OuNnc .00390 
67354 


And here as you ſee meer Fractions reduced, fo 
likewiſe may the Fractions of mixt numbers be re- 
Guced to Decimals ; for example, theſe nunibers 4 
ho 6&4 R ES bs - TOI os | / : 


&. 
n 
i 


_— . + cw, «Es 5 » 


Tohop. XXII. 


#: 
U 


to Decimal Fraftions, - 209 


þ,-7 ounces 13-4 drams. Item of, 67 Gallons, 5 4 
pints. Jrem 28 Quarters, 0, Buſhels and*2.4 Pecks, 
after reduction are 97 4891, 67 .7187, and 26 


0781. 

97-4375 67 .625 28 .0625 -; 
.0507 «0937 0156 
*0009 c—_— — = 

ET 67.7187 28 ,0781 

97.4891 


Again 22 5 yards, 3 7 Nails z Item 36 Groſs, 3 
Dozen and 5 particulars, being reduced , are 23 
7031, 36 .2847- 


22 .5 
.1875 36.25 
.0156 0347 

22 ,7031 36 .2847 


X/TI. When a Decimal is propounded to know 
what. Fraction it repreſents , ſearch | 
the ſame Decimal in the ſecond Co- 3: regs. 
lamn of the Tablet, unto which it be- 9,0 


longs, where if you find it expreſly, 


'thenumber juſt againſt it in the firſt Column isthe 


fraftion you look for : ſo .65 (repreſenting-the 
traction of a pound: ſterling) bethg given, I find 
tin the ſecond Column of the Tablet of Money, 
and over againſt it in the firſt Column I find 13 s; 
which is the fraftion repreſented by .65, thedeci- 
mal propounded. In like manner 3 .025 (repre- 
ſenting 3 ounces and .025 of anounce Troy) being 
propounded , the number repreſented by it, is 
3 Ounces, © p. w. 12 grains, 

XAV1IT. When in the ſecond Column of the 

y EE. Tablet, 


preciſely find the decimal propounded , ſearch that 
which being leſs, comes neareſt unto it, and take 
the number that anſwers unto it in the firſt Co- 
lumn for the greateſt fraftion of the number re. 
quired : then deduCting the decimal ſo found out 
of the decimal given, find likewiſe the remainder, 
as another decimal, and take his correſpondent 
number for the next fraftion of the number requi- 
red : and ſo proceed in that order, till you have 
diſcovered the intire number repreſented by the de. 
£imal propounded. 

Example : .6739 being propounded, I demand 
the fraction of a pound ſterling repreſented by it; 
the decimal in the Tablet of money , which being 
leſs comes neareſt to .6739 is ,65, whoſe correſpon- 
dent number in that Tablet is 13, which are the 
thillings of the number required ; then ſubtraCting 
(by the 1 Rule of the 25 Chapter of this Book) 
.65 out of .6739 , the remainder is .0239 ,'and 
the neareſt decimal in the ſame Tablet to ,0239' is 
.0208, whoſe correſpondent number is 5, which 
are the pence of the number required : laſt of all 
deducting .o208 out of .0239, the remainder 1s 
.0031, which gives you in the firſt Column 3, being 
the farthings ofthe 'number required : So that] 
conclude the intire fraction repreſented by the deci- 
mal. ,6739, 1s 135.5 d.3f. 


6739 l. ſterling, 
Subtratt I3 S——— —. 65 


| .0239 
Stubtratt 5 d.—— .0208 
3 f. —,0031 
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Tablet, unto which you are direfted, you cannot: 
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Inlike manner 7.359 C -belng reduced by the Ta- 
tof Averdupois great werght 1s 75.C. 12 {þ. 4 ounc, 

__ .58 yes by the Tablet of Ayergdupow 

little weight is 94 1b. 9 ounces and 6 drams, 4 


7 .359 C\ 
Subtraft 1 quarter n—— 
| 109 
Subtraft 12 lh.—— 107 
4A 0%,,————,002 
94.58 lb 
Subtraft 9 02, —————— _ 
6 Drams, ———— —o— Y2 


CHAP. XXIV. 
Addition of Decimal Fraftions, 


I. 4 O ſuch as well underſtand the Notation of De- 
© 4 cimal Fraftions, all the varieties of their N4- 
meration, to wit, Agdition, Subtrattion, &Cc. will be as 
calle as the operations by whole numbers ; therefore 
he that would be a good Proficient in Decimal Arith- 
metick., muſt throughly underſtand the 22 and 23 
Chapters aforegoing. 

_ 11. Whendiyers decimal fraQtions are given to be 
added together, they muſt firſt of all be orderly pla- 
ced one under another according to the Doctrine of 
their Notation. So if theſe Decimal Fraftions , to 
wit, .125, .39 and..7 were given to be added, they 
muſt be written down thus ; C 

125 

+39 
bf. 


212 Addition of Book 1. 
or if you will have the ſame number of places to he 


in all the decimals given, without altering their va. 
lues, they may be written thus, | 


125 

+390 

700 
Not thws, 

125 

. 39 

- 


For the Figures or Cyphers , which are of like 
degrees or places muſt be ſubſcribed directly one un- 
cer another, viz;-renth parts or primes mult be writ- 
ten down direaly underneath -tenths ; alſo hun 
dredth parts or ſeconds muſt be placed under hur 
dredth parts, as you ſee in the firſt Example , where 
.3,0r three tenth parts inthe ſecond decimal ſtands 
gireftly under .1 orone tenth part in the firſt deci- 
mal; . likewiſe .7 or ſeven tenths. in the third deci- 
mal ſtands directly under the tenths in the former, 
and fo of the reſt. | | 

* In"like manner, when mixt numbers, which con- 
fiſt of Integers and decimal parts. are giver to be 
added, due reſpe&t muſt be had of their ſubſcripti- 
on one under another. : ſo if theſe mixt numbers, to 
with 22. .056, ,7 .07,. and 1 9. were given tO be 
added, they muſt be'written down thus, 

os. 32 .056 

, - 7/07 
IP EM. 

TIT. Having placed the decimals and drawn 2 
line underneath in 'mznacr aforeſaid, add them to- 
Sa. , gether, 


my, *& 


Cs ws 0a »% ans gens twin'. ct fo A. A od ts was £&©z 
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gether, beginning with the outermoſt rank towards 
the right hand ( as hath been taught in Addition of 
whole numbers of one denomination in the third | 
Chapter :) ſo if the decimals in the firſt Example 
of the ſecond Rule of this Chapter were given to be 
added, 1I firſt ſubſcribe 5, which is all that ſtands in 
the firſt rank towards the right hand, then yro- 
ceeding to the ſecond rank, I fay 9 and | 


2 make 11, wherefore I write down 1, 125 
which is the exceſs of 11 above 10, and +39 
for the 10 I carry 1 in mind to the next 7 


rank, ſaying 1 in mind added to 7 makes 8, 
which added to 3 and 1 make 12, where- 1.2L 
fore Il write 2 which is the exceſs of 12 above 10 
under the line, reſerving 1 in mind for the 10, then 
] prefix a point before 2 , which ſtands in the firſt 
place of decimals;and on the left hand of the-point, 
to wit ic. the place of Units or firſt place of Inte- 
gers, I write down 1 (being the 1 in mind) which 
done, I find that the ſum of the Decimals given 
Is 1.215, that is, one Integer (whether it be a Perch, 
Yard, Foot, &c.) and 434 parts of an Integer,as you 
ſee in the Example. In like manner theſe mixt num- 
bers 32.056; 7.07 and 1.9 being given to | 
be added, their ſum will be found to be 32-956 
41.026,that is,41 Integers and ,2£ parts #7v7 
of an Integer, as you ſee in the Margentz __:2? 
more Examples for the learners exerciſe 41.026 
gre theſe. 


.65 24.7 503.75 
025 0.35 - 0,32 
03 5.26 , ©.12 
705 30.31 504.19 


CHAP, 
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CHAP, XXV; 
Sabtraftion of Decimal Frattions. 


1. X YAving firſt written down the greater of the 
H two numbers given (whether it be a whole 
number, mixt number, or decimal) and the 

+337 leſſer underneath the greater , according to 
+794 thedirections in the Fond Rule of the 24th 
.053 Chapter, Proceed as you are taught in Suh- 
traftion of whole numbers (by the Rules of the 4th 
Chapter :) ſo if this decimal fraction .784 were 
given to be ſubtratted from this decimal 837, the 
remainder will be 053, that is 54: parts of an Inte- 
| ger; in like manner it this mixt number 
*95 -094 78 .919 were plven to be ſubtracted 


78.919 from 295 .094, the remainder will be | 


216.175 216,225. in each of which examples you 
may obſerve that 10 is borrowed as often as need re- 
quires, according to the Rules of Subtraction of 
whole numbers of one denomination : Note alſo; 
when the decimals in both the numbers given con- 
liſt not of the ſame number of places, that decimal 
which is defective in places towards the tight hand, 
muſt have the void places filled up with cyphers, of 
at leaſt cyphers muſt be ſuppoſed to be annexed : ſo 
if this decimat -:04338 be given to be ſubtracted 
from this .65, the remainder will- be 

+65000 found to be' .60662,, and the Work will 
*04335 ſtand as in the Margent , where. you ſee 
-60662 | the three void places arc ſupplied with 
cyphers; and then the operation is 2s in whole 
numbers, by borrowing 10 as often zs the” lower f- 
4 I\:57 gure 


—_ 
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gure cannot be ſubtracted from the upper. More Ex- 
anples of Subtraction of Decimals are theſe follow- 
— 


24-04335 37. 394 
_ a 35 
23.39338 36.896 044 
CH A P. XXVL 


Multiplication of Decimal Fraflions. 


l V Hen two numbers are given to be multi- 
| V plied,and are both mixt numbers,or bott 
Decimal fractions, or one of them a whole number, 
and the other a Decimal or mixt numbet (which are 
al the caſes that can happen) there is no neceſlity 
of writing them down preciſely one under the 
| Other as in Addition and SubtraQtion, for the pro- 
duct or number ſought in Multiplication de- 
pends not upon any regular placing of the. two 
pumbers given : ſo if this mixt number 56.3 were 
given to be added to this mixt number | 
1. 30526, they ought to be written one 17+39526 
under the other , as you ſee (according 32:3 ___ 
tothe ſecond Rule of the 24th Chapter ;)) but if they 
are to be multiplied one by the other , they may be 
written thus, 
1.30526 
56.3 


- 11. In any of the Caſes which may happen in 
Multiplication of Decimals, multiply the numbers 
given as if they were whole numbers, then cut off 
aways from the product by a point, comma, or 
line 
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line, ſo many places towards the right hand , ay 
there are places of decimal parts in both the num- 
bers given to be multiplied ; that done, the figure 
or figures (if any happen to be) on the left hand 
of the ſaid point or line of ſeparation doth declare 
the Integer or Integers in the product, and thoſe 
on the right hand of the point are decimal parts 
of an Integer : ſo if this mixt. number 56. 3 (that 
is, 56 Integers and ;4 of an Integer) be given to 
be multiplied by this mixt number 1 .30526, the 
product will be found 73 .486138, that is, 73 ln- 
tegers and 44343: parts-of an Integer ; for ha- 
ving choſen that to be the Multiplicator, which will 
cauſe leaſt work, and ſubſcribed itunder the Multipli- 
cand (to wit, 56 .3 underneath 1.30526) I proceed 
according to the Rules of Multiplication of whole 
numbers, viz, having drawn a line underneath the 
numbers given,l multiply all the Multiplicand,to wit; 
1.30526, as if it were a whole number, by 3 the firſt 
multiplying figure, and ſubſcribe the 

1.30526 product thereof, which is 391578 un- 
56.3 derneath the line, and proceeding in 
3915738 like manner with the other multiply- 
783156 ing figures6 and 5, at laſt I find the 
652630 total of the particular products to. be 
73]486133 73486138, and becaulc there are 6 
places of decimal parts in both the 

numbers given (to wit, 5 places of parts in the mul- 
tiplicand,and 1 place in the multiplicator) I cut off 6 
places to the right hand from the total before pro- 
duced,” ſo will it ſtand thus 73'4$6138 : wherefore 
I conclude that the true product is 73 $23 or 73. 


I 0600009 


486138, that is, 753 Integers and almoſt £ ot an 1o- 
teger; 
| If 
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Is like manner; if this mixt number 24623-bes 
3246 325) were given to be multiplied by 25 [nte- 
zers, tne true product-will be found 8618 .75, that 
$618 Integers and z2< ports of an Integer, as'you 
ſee by the operation 'wuw the Margent , | 
where you may. obſerye that two pla- 246 ,25 
ces/ are 'cut; off from the total 'num- 5 
her produced of the muleiplication,—-— 
towards the -right hand, ' becauſe there ' 123125 
ire two places of decimals in the mul- 13875 
—_—_ the multiplicator confiſting-—— —— 
lategers only;) .but if there had been 861875 
decimal parts alſo 'in the multiplica- _ 
tor, ſo many. more places ſhould have been cut off; 
4s was ſhewed in the firſtr Example. 


Again, 'If theſe two decimals .87 and .9 (to wit 
and 2) were given to be multiplied one by the 
other, tte true product will be found to ©! : 
de:783 that is 5332 parts of an Integer, i + 87 
as you ſee in the Examale', 'where you . ...' 9 
may obſerve that the product is a {ae ———— 
(tion only';: for after 3 places(being the -. 1783. 
tumber ' of: places of decimals in both _ 
thenumbers given to be multiplied) are cut off t6 
as right hand, there remains no Integer on the left 
and. | | 5,*%8Y 

111. When the multiplication is finiſht , If there 
wile not ſo- many places in all as ought to: be-cue 
off by the ſecond Rule of this Chapter (which may 
often happen when the product is a fra&ion} [) in 

h caſe, as many places as are wanting , fo many 
| Gyphers muſt be prefixed to the product on the left 
b'nd thereof, and then a point mult [be ny”: 

= 0) bo) 
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to ſignthe product ſo increaſed for a decimal : { 
theſe decimals .0375 and .o5 be- 
ing given to be multiplied one by 


0375 the other , I multiply 375 by , 
05 and there ariſeth 1875 : now ac- 

. cording to the ſecond Rule of 

001875 this Charter , I ſhould cut off 6 
———_— places'to the right hand, and here 
5:525 are but 4 in all ; wherefore l pre 
0026 fix two Cyphers, to wit, as many 
m——— as there are places wanting , and 
:33150 then prefixing a point , the true 


.11050 produ& will be .coi875 or 
Gm — — -- In like manner i this 
.©143650 mixt number 5.525 be multiplied 
by this decimal .0026, the true 

product will be found to be 


.0143650 (0r 5;37422) as you 


HF. Decimal parts of an Integer may be redu- 
ced to the known or accuſtomed 

Oy th parts of ſuch Integer by Multiplics 
/ parts of ion only, for if the decimal fraction 
ooh given be multiplied by that numbet 
9993 a rem _ | m_y 
parts are equal to. the Integer, Product give 
the number of known parts: required : So this & 
. Cimal frattion of a pound ſterling, to wit, 8687. 
being propounded , I multiply it firſt by 20 (ts 
r of ſhillings contained in a poand) and tht 
product gives 17 ſhillings and .3740 pm : 
11108} 
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ſhilling z which decimal . 3740 being multiplied 
by 12 (the number of pence 


in a ſhilling ) produceth 4 86871, 
pence , and .483 parts of a 20 
pety, Laſtly , multiplying mn mmm 
3 by 4 (the number of far- Shill. 1713740 
things , which make a peny) 12 
the product gives 1 ' farthing a—_—_— 
and .952 parts of a farthing, 7480 
which are very near in value 3740 


to another farthing, ſo it ap- | 
pears that .8687 parts of a FPemxce 414880 
pound ſterling are 17 5s. 4 d. 4 
2.f.. very near. After the — Þ 
fame manner, a decimal fra= Farth. 1|9520 
thor of any Integer whatſo- 
ever may be reduced into the known or accuſtomed 
parts of ſuch Integer, 

A briefer way to value any decimal part of a 

und of Engliſh money , without 

ſ of a farthing may be this, viz. Abrief way to find 
the figure (if any happen) in the *** _ of any de- 
firſt- place of the decimal being benny {men 1 on 
doubled gives ſhillings z alſo if gs. | 
there be 5, or a figure greater than 
5 in the ſecond place, one ſhilling more is to be ad- 
ded to the former ; laſtly, when F is taken from 
the figure in the ſecond place, if every unit in the 
remainder be hows as ten , and the figure in 
the third place as unities, theſe tens and units 
taken as one number and leſſened by 1 give the 
number of farthings, which with the ſhillings be- 
fore found declare the value of the decimal pro- 
pounded ; likewiſe if the figure in the ſecond place 

| O 2 (when 


| — 
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when any happens) be leſs than 5, every unit in 
uch figure is to be accounted ten as before : ſo in 
the decimal before mentioned, to wit, .8687 /. the 
hgure 8 in the firſt place being doubled gives 16 
ſhillings , alſo becauſe 5 is contained in 6 which 
ſtands in the ſecond place, one ſhilling tore is to 
be added to the aforefaid 16 ſhillings , which will 
now be made 17 s. that done, the remainder of the 
ſaid 6 after 5 is ſubtrafted,to wit, 1 being eſteemed 
as 10, and addcd to 8 ( which ſtands in the third 
piace, and to be eſteemed. as units) gives 18, from 
which abating 1 , the remaincer 1s 17 farthings or 
4 pence and a farthing;; ſo that the value of the 
ſaid decimal :8687 /. 1s found as before to be: 17 
ſhillings 4 pence 1 farthing, After the ſame man- 
ner this decimal of a pound of * Engliſh money, to 
wit 3197. will be reduced £56 ſhillings and 18 far- 
tlings or 6 ſhillings 4 pence 2 farthings , which 
wants leſs than a farthing of the exaCt value' of the 
decimal .319 1. | | 
P. Having explained all the caſes in Mulriphe- 
| tion of Decimals ; 1 ſhall here-give the 
See the queſti- ]carner a taſte of their excelleft uſe, 
ons from 49 9 by ſome familiar queſtions, whereby 
Chapter of ohe ic will be evident, that what is ofcen- 
Appendix. times performed by -many-: tedious 
Multiplications' and Diviſons in the 
vulgar way, is effefted for the moſt part by one 0dr 
two Multiplications in Decimals. 73 1906 
The firſt Example may be this : Suppoſe there isa 
certain piece of Wainſcor inform a reitangled Paral 
lelogram commonly called a long ſquare,whoſe breadth 
IS 3 yards, of a yard, 1 nail and * of a nail ; "and the 
length 6 yards, and 5} of a yard, the queſtion - to 
- OW 
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know how many ſquare yards are contained in that 
piece of Wainſcot ; here becauſe it is deſired that 
the ſuperficial content may be given in yards, the parts 
of a yard as well in the breadth as in the length of 
the Wainſcot, which are before expreſt by the accu- 
ſomed parts of quarters, nails, &c, mult be reduced 
into decimal parts of a yard , which are as eaſie to 
be found by a yard ſubdivided decimally , as the 
common parts of quarters and nails,are found by 
a yard yulgarly ſubdivided : but for want of a 
yard ſubdivided decimally , this Reduttion may be 
performed by the ſeventh Tablet of the precedent 
Table of Reduttion, viz.. looking into the ſaid Tas 
bet , right againit } of a yard , I and? 75 | 
this decimal | 
| 0 cad. 0625 
; And the decimal of + of a = 15625 
{ The ſum of thoſe three — 828125 

Wherefore the breadth of the 
Wainſcot in yards and decimal parts >3. 828125 
I——- ne nn nn nn 

Again, the decimal of half a yard 
8.5 , wherefcre the length of the>6 .5 
Wainſcot is - _ — - 

The length and breadth being 
multiplied one by the other produce 
the ſuperficial content, therefore the >24 .8925 125 
number of ſquare yards required 
— OEMS WIA 

Wherefore I conclude that 24 ſquare yards-and 


ſomewhat more are contained in that piece of 
O 3 Wainſcot, 


———  —— 


- — 


— 
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Wainſcot z and it is evident by the firſt place of the 
decimal, that what is above 24 yards is more than 

*, but leſs than +2 of a ſquare yard z or more ſtridt. 
iy, it Is more than +35, but leſs than ;2 of a ſquare 
yard : but by taking all the places in the decimal 
you have the exact anſwer to this queſtion, becauſe 
the common parts-of quarters, nails, and quarters of 
2ails may be- always exactly reduced into decimals, 
but that ſeldom happens in other things ; never- 
theleſs, albeit by decimal operations you cannot al. 
ways bit the mark, yet you may come asnear it 
as is poſſibly to be imagined , and that with much 
more eaſe than by vulgar computations in que- 
ſtions of thjs nature, as will appear by com- 


paring the precedent 0- 

J- 4. #, q. n, peration withthe com. 
Z—-Z—-[—l mon way of working 

_ 348 here in your view, viz, 
— the 3 yards, 3 quarters 
IS of a yard, 1 nail, and; 

4 of a nail (which expreſs 
— - the' breadth before 
G1 mentioned) muſt all be 

4 | reduced into quarters 
w—— of »ails by the ſixth 


245 quarters of nails. Rule of the ſeventh 

| Chapter ; ſo there will 

be found 245 quarters of Nails, as you ſee” by the 
operation. | 
Again the 6 yards and half which expreſs the 
length aforeſaid, -muſt likewiſe be reduced into 
quarters of Nails by the aforeſaid Ryle ; fo there 
will be found 416 quarters of nails of a yard , 3 
you {ce by the operation, ; 
| h 
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Y 9. 


O_——. 


4 


———EIRI—— —_— 


26 
4 


ts 
LE ——_—_—_———— 


194 
4 


_—O'”—O"O— —O——  —  — 


416 quarters of nazls. 


( D— 


Then multiplying the breadth and length one by 
the other, to wit, 245 by 416, the prodict will 
give 101920 for the ſuperficial content” of the 
piece of Wainſcot in ſquare quarters of nails of a 
yard ; now theſe ſquare quarters of nails of a yard 
mult be reduced ts fs yards , and the readieſt 
way to perform that, is to find firſt of all how ma- 
by quarters of nails of a yard are contained in one 
jard in length ,. viz. ſince there are 16 nails in a 
' yard, there are conſequently 4 times 16 quarters of 
nails, to wit, 64 quarters of nails in a yard in 
length z therefore 64 multiplied by 64 produceth 
4096 ſquare quarters of nails in a yard ſquare'z 
laſtly, 1 ſay by the Rule of three , if 4096 ſquare 
quarters of nails of a yard give 1 yard ſquare, how 
many yards ſquare will 101920 ſquare quarters of 
nails give? So will the anſwer be found 24 355% 
yards, which is the ſame with 24.8828125 before 
found by the decimal operation ( for 3435 is equal 
tothe decimal .8828125 , as will appear by redu- 
cing them to a common denominator by the four- 
O 4 tcenth 
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teenth Ryle of the ſeventeenth Chapter.) Now] 
leave ir to the Reader to judge, which of theſe two 
ways is the more expedicious, and fo let him take 
which liketh him beſt. 

Example 2. Thereis a ſquared piece of Timber 
terminated at both ends with equal long ſquares, 
viz,. the breadth of the piece of Timber 1s 1 foot 5 
inches 3 quarters of an inch, and 1 half quarter of 
an inch ; the depth or thickneſs is 1 foct 3 Inches 1 
quarter of an inch,and x or half a quarter of an inch, 
and the length of the picce js 11 feet 10 inches, and 
3 quarters; the queſtion 1s how many ſolid or cubj- 
cal feet are contained in thet picce of Timb:r ? The 
Anſwer may be found b - decimal Multiplication 1 in 
manner following, viz. Foraſmuch as it is deſired 
that the ſolid tent may be given in feet , the 
parts of a foot as well in the breadth, depth, and 
length, which are before expreſt by the accuſtomed 
parts of inches, quarters, and half qu3rters muſt be 
reduced into the decimal parts of a foot, which are 
as eaſie to be found by a foot ſubdivided decimally, 
as the other common parts by a foot vulgarly ſub- 
divided ; -but for want of a foot ſubdivided deci 
mally , this Reduttion may be performed by the 
eighth Tablet of the precedent Table of Redw 
tion, VIZ. 

The decimal correſpondent to 5 in- £ 416 
ches Is 
" The decimal of 3 of an inch is 062 

The decimal of half a quarter of w_ — 
inch 8—-——- 
* The ſum of thoſe 3 declals i is a88 

Whetefore the AZ of f the ef. 294 08 
of Timber'is RY 1.49 


= _—— w- 
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In like manner the common' parts of inches, &c. 
ja the depth or thickneſs of the piece of Timber 
will be reduced by the ſaid Tablet, 1nto theſe 


| decimals, wx. 


The dcci nal correſpondent to 3 inches is —-.25 
The decimal of 4 of an inch is —— 02 
The decimal of half a quarter of an inch is—.o1 


The ſum of theſe 3 decimals is .28 
Wherefore the depth or thickneſs is —— 1.28 
Again the accuſtomed parts 6f inches, &c« in the 
kpgih of the piece of Timber will be reduced to 
thele decimals, viz. 
The decimal of 10 inches ts m— 
The decimal of + of an inch is —— ——.062 


The ſum of thoſe 2 decimals is—— —— —.395 

Wherefore the length of the piece 1s 11.895 

Now if the breadth depth and length be multt- 
plizd continually, the laſt product is the ſolid con- 
tedt required, viz. 1.488 multiplied by 1 .28 pro- 
duceth 1 .g0464, which multiplied by 1 1. 895 pro- 
duceth 22.65, &c. wherefore I conclude that. 22 
ſolid Feet, half a foot, and ſomewhat more thaa 
halfa quarter of a foot are contained in that plece 
of Timber. 

Example 3. How many Equinottial Degrees are 
correſpondent unto 136 dayes, 21 hours, and 40 mi- 
mtes? The Anſwer is found by multiplying the 
time given by 360, foras 1 days to 360 degrees, 10; 
136 dayes, 21 hours, and 40 minutes,t0 the Equinotts- 
al degrees required; but firſt the 21 howrs and 40 
minutes muſt be reduced to decimal parts of a day, 
by the tenth Tabler, thus 2h 

| (© 


—— 
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The decimal of 21 hours is—— 875 
The decimal of 40 minutes is 02777 
The ſum of theſe 2 decimals i —-—— ,goz17 


Therefore the time propounded is—1 36.90277 

Which being multiplied by 360 2 
produceth ——- : ; $49 4 +994Kc. 

Wherefore I conclude , that 49284 .99 or very 
near 49285 Equinottial degrees are correſpondent 
unto 136 dayes, 21 hours, and 40 minutes , which 
was required by the queſtion. 


— 


CHAP. XXVII. 


Diviſion by Decimal Frattions. 


1. FN any of the Cafes which may happen in Di- 

viſion,if the Dividend be greater than the Di- 
viſor, the quotient will be either a whole number 
or elſe a mixt number : but when the Dividend is 
leſs than the Diviſor, the quotient muſt neceſſarily 
be a fraction; for a leſſer number is contained in a 
greater once at the leaſt, but a greater is not con- 
tained once 1n a leſſer. 

[1. Sometimes the Dividend , whether it be a 
whole number, mixt number, or decimal fraction, 
1s to be prepared by annexing a competent number 
, of cyphers thereunto, to make room for the Divi- 
for - fo if 32 .5 were given to be divided by 17 .325 
the Dividend 32 .5 muſt be increaſed with cyphers 
at-pleaſure after this manner 32.50000, &c. Like- 
wiſeif 1 were given to be divided by 360, the _ 
viſion 
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rifen cannot be made till the Dividend r be increa- 
ſed with cyphers, which being annexed, the Divi- 
dend will ſtand thus 1.000000, &e. Here note,that 
the cyphers annexed in manner aforeſaid do fopply 
places of decimal parts, and will be uſeful in difco- 
rering the quality of the quotient according to the 
fourth Rule of this Chaprer. 


III. After the Dividend is prepared by annex- 
ing cyphers, when occaſion requires (as in the laſt 
Rule,) all the places thereof muſt be eſteemed as 
one whole number (to wit conſiſting of unities or 
lategers :) and fo is the Diviſor to be eſteemed 


| whether it be a decimal fraftion or mixt number 


for in all caſes the Diviſion muſt be performed in 

every reſpect according to the Rules of Diviſion 

of whole numbers in the ſixth Chapter. So if this 

mixt number 326 .25 were given to be divided by 

this mixt number 12.3, you muſt divide in the ſame 

manner, as when you divide 32625 Integers by 123 

Integers, Alſo 1f this decimal .8356 were given to 

be divided by this decimal .o5, you are to divide 
in the ſame manner, as when you divide 8356 Inte- 
gers by 5 Integers ; and after the quotient is found, 
the degree or place of the firſt figure which ariſeth 
in the quotient muſt be inquired after ; viz. you 
muſt know how far ſuch firſt figure is diſtant from 
the place of units, to the end that the point or 
line which is uſed to _ between the place of 
unities (or firſt place of Integers) and the firſt 


of decimals may be duly placed ; This is the only 
knot in decimal Diviſion , and may be reſolved by 
the following Rule, yz, 


IF. 
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IF. In any of the Caſes which may happen in Dj- 
viſion of decimals , the firſt figure 
Sg the which ariſcth in the Quotient , wil 
quality of the Þe always of the ſame place or de. 
quotient in all gree with that hgure or cypher of 
caſes of Diviſi-- the Dividend, which at the firſt que. 
—b. a ſtion ſtandeth over, or at leaſt be. 
: longeth unto the place of units in the 
Diviſor. Toilluſtrate this Rule I ſhall give Exam. 
ples in all the principal cafes; and firſt let a mixt 
number be given to be divided by a mixt number, 
viz, Let it be required to divide 172 .5 by 3 .746: 
here* (according to the ſecond Rule of this Chap- 
ter) the Dividend muſt be increaſed with cyphers 
at pleaſure, fo will it ſtand thus 172 . 500000, &c, 
then Diviſion being made according to the Rules of 
Divihon of whole Numbers in Chapter 6, the Quo- 
tient ariſing will be 46049, &c. 


3 .746 ) 172 .500c00 ( 46049, KC. 


Now it remaineth to ſeparate the Integers in this 
quotient from the decimal parts; to perform which, 
I ſubſcribe the Diviſor 3.746 orderly underneath 


3 .746 ) 172 .500000 ( 46, 049, &c. 
3 .746 


# the firſt Dividual 172 .50 ( being that part of the 

Dividend whereof the firſt queſtion ned be asked) 
or at leaſt I imagine the Diviſor to be ſo ſubſcri- 
bed, and ſo 1 find that the figure 3 which ſtands in 
the place of Units in the Diviſor will be "ow 
unacry 


2 
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under 7, which is the place of tens (or ſecond place 
of Integers) in the Dividend ; wherefore by the 
fourth Rule before given , I conclude that the firſt 
figure ariſing in the quotient muſt likewiſe ſtand 
in the place of tens (or ſecond place of Integers) 
and conſequently the next place on the right hand 
muſt be the place of Vnrs; ſo it is evident that the 
ſeparating point or line muſt be placed between the 
figure 6 and © in the quotient, that done, the 
true quotient is found to be 46 .049, &c. to wit, 
46 Integers and ;;42 parts of an Integer, and ſome- 


what more : for. 46 22 is leſs than the true quo- 
tient, but 46 +;£3 is greater than 1t , and therefore 
albeit, after the aforeſaid Diviſion of 172, 500000 
by 3:746 is ended, there will bea remainder,to wit 
446 which ſeems to be greater, yet here it is leſs in 
value than +-;;;-part of an Unit or Integer, and if to 
that remainder you annex another cypher and con- 
tiie the Diviſion,you will proceed nearer the truth 
&not miſs ;;;.;2 part of an unit of the true quotient, 
agd in that order you may proceed infinitely near, 
when you cannot obtain the quotient exactly by Di- 
riſon of Decimals. 

Exanple 2. Suppoſe this mixt number 2 .34 be 
given to be divided by this mixt number 52 .125 
( where you may obſerve that the Dividend is leſs 
than the Diviſor;) firſt (as before) annex cyphers at 
pleaſure to the Dividend , to make room for the 
Diviſor, then the diviſion being proſecuted as in 
whole numbers, at length theſe figures will ariſe in 


52 125) 2 .3400000 ( .0448, &C, 


52. 125 


the 
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the quotient, to wit, 448 : and to the end the de- 
gree or quality of the firſt figure 4 may be diſco- 
vered, I ſubſcribe the Diviſfor 52 .125 under the 
firſt dividual 2 .34000 (for ſo far the firſt queſtion 
did extend in the Diviſion) and thereby I find that 
the figure 2 which ſtands in the place of units in 
the diviſor will be ſeated under 4, which is in the 
ſecond place of decimals ; wherefore I conclude 
chat the firſt figure ariſing in the quotient muſt al 
ſo ſtand in the {ſccond place of decimals, and. cons 
ſequently the firſt place of decimals (which is next 
on the left hand to the ſecond) muſt be ſupplicd 
with a cypher; fo that if a cypher be prefixed on 
the left hand of 4, and then a point placed before 
that cypher, the quotient will at length be diſcover 
ed to be .0448, &c. or 4,333 and ſomewhat more, 
that is to ſay, 45353- 1s leſs than the'true quotient, 
but £32 is greater than it; and if you will proceed 
nearer the truth, you may continue the diviſion, 
js directed in the firſt Example of this Rule. 


Example 3. Where a whole number is divided by 
adecimal fraction, viz.\ſuppoſe 82 'Integers were gi- 
'ven to be divided by this decimal-.o56 ; After cy- 
phers are annexed to the dividend at pleaſure, and 


»O56) $2, C0000 ( 146428, &Cc. 
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the diviſion proſecuted as in whole numbers (to - 
wit, 8200000 being divided by 56) theſe figures 
146428 will ariſe in the quotient : now to the end 
the degree or ſeat of :, the firſt figure in the quo- 
tient may be known , I ſubſcribe the Diviſor .o56 
under the firſt diyidual 82 (for ſo far did the firſt 
ſtion in the.diviſion extend ; ) and becauſe the 

wilor is leſs than unity , I ſupply the place of 
units by wp or-o prefixed on the left hand of 
the point of ſeparation in the diviſor ; alſo 1 pre- 

.056 )) 0082.00000 ( 1464 28, &c. 
0.056 

ix cyphers before (to wit on the left hand of) the 
lategers in the dividend to repreſent a ſucceſſion 
of places of Integers ( for the order of places in 
Iategers 1s from -the right hand towards the left ;) 
then 1 find that, the coor or o which repreſents 
the place of units in the diviſor, doth ſtand under 
that cypher,y which repreſents the fourth place of 
lategers in the dividend ( as you fee by the Exam- 
ple ;) wherefore I conclude that the firſt figure a- 
riling in the quotient muſt alſo be ſeated in-the 
fourth place of Integers, and conſequently the 4 firſt 
places in the quotient will be Integers, and the reſt 
adecimal,ſo that the true quotient is 1464 Integers, 
and 23 parts of an Integer,and ſomewhat more,viz. 
1464.28 is leſs than the true quotient, but 1464.29 
1s greater than it, 

, Example 4. Suppoſe this deciunal ,0125 be given 
to be divided by this decimal, ; 
after diviſion is finiſhed accor- 5) .o125 (25 
ding to the Ryles of diviſion of 
whole 
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whole numbers (to wit after 125 is divided byyj 
theſe figures 25 will ariſe in the quotient ; now'to 
diſcover the degree or ſeat of 2 the firſt figure in 
the quotient, I ſubſcribe the diviſor .5 under the 
firſt dividual .o1 2, and having 

F) .oi25 (-.025 *(as in the laſt Example) pre- 
» fixed a cypher on the left hand 


O.5 of the point of ſeparation in 


' thediviſor,to denote or repte- 
ſent the place of units,l find that tuch cypher or place 
cf units doth ſtand under the figure 1, which is ſea- 
ted in the ſecond place of decimals in the dividend, 
wherefore I concluce by the Rule ,- that the fiſt fi- 
gure which ariſeth in the quotient muſt alſo be in 
the ſecond place of decimals, and therefore prefixing 
a cypher to ſupply the firſt place of decimals ,, ane 
putting a point before that cypher, the quotient at 
length diſcovered to be.o25 or +45. lil 

Example 5. Suppoſe this decimal. 8564. be given 
to be divided by this .oo8, firſt I annex cyphersto 
the dividend at pleaſure , then proſecuting the - 
viſion as in whole numbers, to wit, dividing 

856400 by 8, the quott- 

.o08).856400(107,050 ent ariſing is 107050; 

now to diſcover the des 

gree or place of 1, the firſt figure in the quotient; 

{” ſubſcribe the divifor .008 under the firſt divi 

- | dual .8, then I prefix 

008) 000.85640 (107.05 a cypher to ſet torth, 

| : or {upply the place of 

- 0.003 _ units in the diviſor, 

| | alſo I prefix cyphers 

to repreſent places 'of Integers in the dividend 

that done, I find th:t the cypher or © which _ 
_s Puet 


Io, * 86, ce Ywi YH Sas 
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jeth the place of units in the diviſor ; doth ſtand 
Lake the cyplier which is ſeated | in the thitd 

ace of Integers in the'dividend ; whereforel con- 
clude by tt e Rule, that the firſt figure ariſing in 
the quotient maſt be alſo in the third place of In- 
tegers , and conſequently the three firſt places in 
the quotient will be Integets, and the reſt a deci- 
mal, ſo that the true quotient is 107 .05 or 10} 


Too" 

Example 6, Let it be required to divide this'de-« 
cimal fraftion :73952 by* this :32 ; firſt dividing 
13952 by 32 as if they were whole numbers;the fi- 
puces ariſing in the quotient will be 231 1: Now to 
diover the quality or 'yalue of the ſaid figures I 
ſubſcribe the D#vi/or .32 under the firſt d:vidual 
73, then - prefixing a cy- 
pher as- well on the left  .32) 0.73952 ( 2:314 
hand of the dividend, as of 
the div:ſor ſo ſubſcribed(or 0:32 
__— to be ſubſcribed) 
33aforeſaid; to reprefent the place of units in eaclt 
ofthem, I find the cypher or o, which fupplieth che 
place of units in the 459ſor, to-ſtand under the 0 ' 
wich repreſents the place of units inthe dividend; 
Wherefore I conclude by the preceding fourth Rye; 
that the firſt figure ariſing in the quorze-t will ſtand 
1 the place of units, and conſequently the follow- 
Ing places of the quotient will be a decimal fractionz 
(0 that the true quotient iS 2.311 Or 2 5233. 


The reaſon of the foregoirig fourth Rule will apped# 
from the following Conſidtrations; 


P t. it 


_ 
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7. If the, Product of the Multiplication of two 
numbers be divided by one of them, the quotient js 
the ſame-with the other number : As, if 269.0625, 
the produc of 14.35 multiplied by 18.75, be divi- 
ded by 14 35, the quotient will give 18.75, 
11. the Diviſor be multiplied by the firſt figure 
in the quotient, the Product is the firſt number to 
be ſubtrated from the Dividend ( being the ſame 
with the laſt particular produCt in the multiplica- 
tion of the two. numbers: that produced the Dj: 
vidend;)) and every particular place of that produt 
is of the ſame degree with that figure or cypher of 
the Dividend , . which ſtands over ſuch particular 
place when the ſubtraction -is made ; For a figure 
of one degree (or place) cannot be ſubtraCted from 
a figure of a different degree : As 1n the laſt men- 
tioned Example, the work whereof is here in view; 
the diviſor 14.35 being taken as in a whole num- 
ber and multiplied by 1, -the firſt figure in the quo- 
tient produceth 1435, which muſt be conceived to 
confift of the ſame degrees as are in 269.0 in the 
Dividend , from which .the ſaid product is to be 
ſubtracted ,; and therefore the faid product 1435 is 
really but 143.5, as you may ſee by the laſt parti 
cular product, in the multiplication of the mix 
number ,14.35.by 18.75. | 
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14.35 
18.75 
71735 
045 

80 

3 


IC 
) 114 
) 143 


td 


14.35) 269.0625 (18:75 

| 14315 

125j56 | 
114\80 

11762 

10[045 
= 
7175. 


oO 


» III. And therefore to diſcover the degree of the 
firſt figure in the quotient, is nothing elſe but to 
ind out the degree of that figure ,, which multiply- 
ing the figure or cypher in any particular place of 
the Diviſor, will produce the ſame degree as that 
ligure or cypher in the Dividend is of, which ſtands 
oyer, or at leaft belongs unto ſach particular place 
of the Diviſor, at the firſt queſtion; becauſe the 
degree produced muſt be ſubtracted from the like 
degree above it. 


P 2 IV. Now 
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IV. Now among many Rules that might be pj. 
ven to diſcover the degree of the firſt figure in the 
quotient, and conſequently the degrees of all the 
reſt, the preceding fourth Rule of this Chapter 
is ſufficient, namely, The firſt figure which arifcth 
in the quotient, is always of the ſame place or de- 
gree with that figure or cypher in the Dividend, 
which at the firſt queſtion ſtands over , or at leaſt 
belongs unto the Jace of unitsin the Divifor : The 
reaſon is, becauſe if a figure ſtanding in the units 
place of the Diviſor be multiplied by (or doth mul- 
tiply) a figure of the ſame _ with that degree 
in the Dividend, which ar the firſt queſtion belongs 
to the ſaid units place of the Diviſor, the firſt place 
in the Product ſhall be of that degree allo, whether 
it be of Integers or decimal parts ; and conſequent- 
ly the reſt of the places in the ſaid ProduCt ſhall be 
of the ſame degrees with their correſpondent de- 
grees (or places in the Dividend, as they ought to 
be, to the end that due Subtraction may be mad: 
(according to Obſery. 2.) 
So inthe Example before given , tke firſt figure 
1 in the quotient, ſhall be of the degree or place of 
Tens, becauſe if the figure 4 ſtanding in the units 
place'of the Diviſor 14 .35 be multiplied by Ten, 
to wit, the degree which the fignre 6 in the Dl- 
vidend is of that belongs to the faid 4 at the firſt 
ion, It wilt produce four Tens, to be ſubtrs- 
ed from the faid fix Tens : In like manger if a f- 
gvre in the place of units be multiplied by units, the 
firſt place in-the ProduR ſhall be units ;. if by tenth 


% 


| 9+ af unit, or Integer ,- the firſt place in the 
rodutt ſhall be Tenths, &c. | 


Having explained all neceſſary Rules in Diviſion 
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oraxues, decimal fractions, I ſhall pive a taſte of, 
their excellent; uſe, by the two following queſtions, 
and then conclude this Chapter. 


Oweft. 1.. A Merchant bought of gold Plate 356 
ounces, 13 peny weight , and 15 grains for 1160 
pounds ſterling, the queſtion 1s what he paid for an 
ounce? Anſiver 31. —55. — $4. very near. The opera- 
tion by. deesmals may be after this manner, viz, 

By the ſecond Tablet of 4 wa 6 
the decimal of 13 pery weight is—— 5 3 

The decimal of 1 5. grains 15 —OZ125 

The'Swm of thoſe 2 decimals is—.68 125 

Wherefore the quantity of Plate), 

Mn oynoes and decimal parts Of an ounce p 356. 68125 

Then by the: Rule of three I ſay , if 356 .68125 
ounces coſt | 1 160 pounds , What 1 ownce ? Here ?tis 
evident that if I divide 1160 by 356 .68125 , the 
quotient will give the value of an ounce, tO wit, 3 
.252 pounds, Or 3 pounds , 5 ſhillings and 5 4, very 
near, 


_ 


356.68125) 1160.0000000 (3. 252, &C. 


Queſt. 2. Suppoſe the length of the Tropical year 
(or the ſpace of time wherein the Sun running 
through the whole Ecliprick circle , confiſting of 
360 degrees, is returned to the ſame Equinotial or 
Solftitial point from whence he departed) to con- 
liſt of 365 dayes,5 howrs,and 49 minutes, the queſtion 
Is to know the Suns mean or equal motion for 1 
asy, to wit,what part of 360 degrees the Sun moveth 
In a whole day ? The operation by decimals, thus, 

P 3 By 
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By the tenth Tablet of Reduftion 
the decimal correſpondent to 5 inns $.2od391 
IS — ——— 
The decimal of 49 minutes is———.0340277 
The ſum of thoſe decimals is— —.2423610 
Wherefore the 75 given, in daysZ 65 24226 
and decimal parts of a day "LS ; 9th 8+ 
Then by che rule of three, if 365.242361 dayes 
give 360 degrees ( Or a total circumference z,) what 
will 1 give? Here if I divide 360 by 365 
.242361, the quotient will give the diurnal motion 
required, which will be found very near .95564, 
GC, Or $3554 parts of a degree, which decimal being 
reduced into the common Sexagenary parts (by the 


fourth Rule of the 26 Chapter) will give. 59 —b 
&c. and ſuch 1s the Suns dwutnal motion very near, 
according to the aforeſaid ſuppoſition of the lengti 
of the Tropical year. | : 
| I ſhall hereadd the vulgar Sexagenary reſolution 
of 'this queſtion, that by comparing both wayes 
together, the excellency of decimal Arithmetic, i 
Calculations of this Nature may be the more per- 
ſpicuous. | | 
The aforeſaid queſtion being ſtated according t9 
the Ryle of three will ſtand thus, 7 
aayes degrees day 


hours 
Y 


od 


un 364 2 52: 49- 360- 
The firſt term in the Rule muſt be reduced into 
minutes (by the ſixth Rule of the ſeventh Chapterz) 


:0 there will be found 525949 minutes. . 
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"A ” : 
gog———_g 
24 
1465 
730 


8765 
| 6Q 


Pee mend 


525949 MINKees. . 


— 


Likewiſe the third term-/1 day muſt be reduced in- 
tomingtes, Which.will be. found to be 1440, as Yo 
ſe by the following operation. 45 


1 Day or 24 hours.” ©) 
or,  Bibvt 3 23. : 


- | is 4 
" 


——_— = 


1440 minutes. 


Then multiplying the third term by the ſecond, 
to wit, 1440 by 360, the-productis 518409, which 
being divided by the firſt term 525949 (according: 
tothe note-in the ninth Rule of the 16th Chapter 
the quotient will give: $3532 parts of a degree, 
which fraction being reduced into the accuſtomed. 


 Sexagenary parts (by the ninth Rule of | the ſeven- 


6 % \ 
tcenth Chapter) will give. as before: 59: : s, &c. for- 
the Suns mean diurnal motion, ; now which of theſe. 
two wayes is the more expeditions, I leave to him 


who is verſt in both to determine. 
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CHAP. XXVII. 
The Rule of three direft in Fradtions. 


T, T5 repeat {uch things as have already been 

L declared in reference to the definition of 
this Rule , as alſo to the due placing of the 3 given 
numbers, would be ſuperfluous ; and if reſpect be 
had to the Rules of . Awtiphcation and Diviſion in 
fraftions delivered in the 20, 21, 26 and 27 Chap. 
ters, the wonking/of the:Rule of three dire in fra. 
Rions a3 well vulpar as decimal, is the fame with 
that in whole numbers j «#z. multiply the' ſecond 
number by the third (or the third by the ſecond,) 
and divide the product by the firſt number, ſo the 
quotient is the fourth number ſought ; to wit, the 
anſwer of the queſtion, --- - - 


_ Otherwiſe thus in Vulgar Frattions. 


Multiply the Denominatoy of the firſt number 
by the-Numerator of the ſecond, alſo multiply that 
prodntt by! the Numerator ' of the third number, 
and referve this laſt! praduct for a new Numers- 
tor; again multiply the Numerator -of- the firſt 
number- by the Denominator of the fecond, alſo 
multiply this produC& by the Denominator of the 
third *numben, ſo: ſhall this laſt product be 2. new 
Denominator ; laſtly, the new fraction ( whoſe 
Numeratoy and Denominator is found as afore- 
{aid) is the fourth-number ſought, which, if it be 4 


prope 


or wc 5 ev © 
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proper fraction, may ( if occaſion require ) be re- 

ducedigfo the known parts of the Integer (by the 

ninth Rule of the ſeventeenth Chapter ;) if an im- 

fraction, it js to be reduced into its equiva. 

nat whole number or mixt number, by the thir- 
teenth Rule of the ſeventeenth Chapter. 

Example, If 3 of a yard of Velyet be ſold for 3 of 
2:pound Berbing, what ſhall 5 of a yard coſt ? Anſwer 
4*(,.0r 145. 93d.” For according to the Rule I 
multiply the Denominator 4 by the Numerator 2, 
and the produtt is 8, this 83 I a- 
eain multiply by the Nu-'y. 4 y. - L 
merator 5, and the produtt j——5 —$—(3 
gives 40 for a new Numera- 
tor: :- Moreover, I. multiply the Numerator_ 3 by 
' the Denominator 3, and the produ# which is 9 I 
2ain | multiply by:the Denominator 6 , ſo the laſt 
produft is 54.for- a new Denominator z wherefore 
| conclude that {3:is. the fourth | number ſought, 
which if it be reduced '(according to the ninth-Rule 
of the ſeventeenth: Chapter)- gives 14 s. 953 d. (Or 
974.) for the. A»ſwer of the queſtion. | 

IT. When any of the three: given niimbers is a 
whole number or mixt number , ſuch number muſt 
firſt of all be reduced into an improper fraftion 
(by the tenth or eleventh Rule of the ſeventeenth 
Chapter) ta the end'that all the three given numbers 
may be 3 fractions : Moreover, If after fach Redu- 
Qion, the firſt and third numbers be not fractions 
of Integers of. the ſame particular denomination, 
kich of the faid numbers which-is of the leſſer de- 
nomination, muſt. be reduced to a fraction of the 
greater (by the ſixteenth Rule of the ſeventeenth 
Chapter,) which preparations being performed, wr” 

Fett = 
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reſt of the Work is to be proſecuted arcording 
to the firſt Rule of this Chapter. An Example of this 
fecond Rule here followeth. If a quantity of 'Am- 
bergreece weighing 1 $51b. Troy be ſold for 60 L. fttr, 
ling, what are 19 4 grains worth at that rate ?' An 
ſwer 55322 |. or 25. 4333 4. | 
This queſtion being ſtated” 

according to the 7 Rule of te 
8 Chapter will ſtand thus, — 
which 3 numbers will be re- 
duced (by the tenth and ele- 


tb. E gr, 


| {——— 60——-90; 


venth Rules of the ſeventeenth $1þ. L. gr, 
Chapter ) into theſe. improper, 74-——f2 ——— 
frattions, —— — abs W- 


But ſince the third number 2; grains Troy is: not 
a fraftion of an Integer of the ſame name with the 
firſt (which is a fraction of a pound Troy, it muſt 
be reduced into a fraction of a pound. Troy, thus, 
157 or. is 253 of ;3 of .5 of 5; of a pound Troy,which 
compound fraction will be reduced (by the 16 Rule 
of the 17 Chapter) into this ſingle fraction, to wit, 
75252 lb. Troy .and ifo the 3 numbers will at length 
ſtand thus in the Rule. | \| 
S3EY * 1 | 
13 I onnemes D2 |, num gp di Ib, 


*17Phen working as in the firſt Example of this 
Obap#er, the \Anfwer. will be fonnd 55352 1. which 
being reduced (according tothe 9g.-and 4 R wes of the 
17 Chapter) is/found equal unto 2 5: 4 232 4. 

- Another Example: When the 3 of 43 of a Ship is 
valued at 147 L+—I1 s.—3 4 how much is the 
whole Ship worthiis A4»ſw. 491 [—17 s,——64. 


Note, 
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"Note, when in any queſtion whatſoever a com- 
pound fraftion, to wit, a fra&ion of a fration, is 
one ofthe given numbets, ſuch compound fraction 
muſt firſt of all be reduced to a ſingle fraftion (by 
the 16 Rule of the 17 Chapter;) ſo here, the compound 
fraftion ; of } being reduced into a ſingle fraction 
gives x5 Or 533 then fay it ,3 be worth 147 /, 11 5. 
34, what Is } or the 

whole Ship worth? Ship L. s. d. Ship 
After due. reduftion 54— 147 ; 11 : 3-——-x 
is made by convert- 

ing the 147 l. 11 5, 3 4. into pence, and that num- 
ber of pence, as alſo the third number 1. into im- 
_ fractions, the 3 numbers will ſtand in the 


ule thus, 


Ship pence Ship 
wy ELaETS ” 


? 

Laſtly, Proceeding as in the firſt Rule of this 
Chapter, the fourth number will be found to be 
114152 4, which being reduced firſt by the 13 Rule of 
the 17 Chapter, and then by the 7 Rule of the 7 
Chapter, the Anſwer at length is 491 1, 17 5, 


TL —— 


An Example of the Rule of three dire in Dyci- 
mals may be this that follows. If 19 ounces, 3'peny 
Pezght, and 5 grains of Gold, be worth 62 1.— 10 5. 
—6 4d. whats the value of 1 % ounce ? eAnſm. 4L 
— 1 7 $,——10 } d. Very NeaT. | 


By 
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By the 2, Tablet in the Table of Re- 
duttion in the 23 Chapter , the decimal 
frattion correſpondent to 3 peny weight( ' 3 
1S — _ _ -_ 


Alſo, the decimal of 5 grains Is 010416 
The ſum of thoſe 2 decimals is —, 1604-16 


Wherefore the firſt number in the ou 
Rule of three js—— 19,1604 16 
Again, by the firſt Table of the 
aforementioned Table the decimal oC. 
10 ſhillings 1s 
Alſo the decimal of 6 pence Is——— 025 
-. The ſum of theſe two decomals is— .525 
Wherefore the ſecond number 1n? /. 
the rule of three is—————— —— - 62.525 
Moreover by the {aid Tablet 2. the 
decimal of 5 of an ounce Or 10 peny\ oz. 
weight 1s ,5,whereforethe third num-( 1.5. 
ber in the Rule of three is ———— 
So that after the faid reduction is finiſht , the 9 
given'numbers will ſtand in the Rule thus, 


Our. l. _: 
19,160416 62,525-= -I.5 


._ Laſtly, multiplying the ſecond number by the 
third, and dividing the product by the firſt number 
Careordio tothe Rules of Multiplication and Divi- 
10n of - Decimals gelivered in the 26 and 27 
Chapters) the fourth number will be this, to wit, 
4.8948, &c. that is four pounds ſterling and pike 
parts of a pound , which decimal being reduced ac- 
cording tothe fourth Ryle of the 26 Chapter) gives 


17 $,—104,—3 far, 
The 
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The proof of the Rule of three direct in Frafti- 
ons is the ſame as in whole numbers , reſpect being 
had to the Rules of Multiplication in Fractions, 


P__ as _Y it, 


CHAP. XXIX. 
The Irverſe Rule of Three in Fraftions. 


D—_— 


I. Fter a queſtion belonging to this Rule is 

duly ſtated(according to the ſeventh rule of 
the eighth Chapter ) and prepared if need require, 
according to the ſecond Rule of the 28 Chapter ; 
The operation will be the ſame as in the Rule 0 
three Inverſe in whole numbers, reſpect being had 
to the Rules of Multiplication and Diviſion in 
Frattions, viz, multiply the firſt number by the ſe- 
cond, and divide the Product by the third ; the 
quotient is the fourth number ſought, to wit, the 
anſwer of the queſtion. 


Or thus, in V ulgar Frattions 3 


Multiply the Denominator of the third fraCtion 
by the Numerator of the ſecond, alſo multiply that 
ProduCt by the Numerator of the firſt fraction, and 
reſerve the laſt Product for a new Numerator; again 
multiply the Numerator of the third fraction by 
the Denominator of the ſecond , alſo multiply this 
Product by the Denominator of the firſt fraCtion, ſo 
5 the laſt Product a new Denominator ; laſtly, this 
new fraction is the fourth number ſought,or anſwer 


of the queſtion. 
Ex aFple - 
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' Example, If of cloth, which is 14 yard in breadth, 
3 2 yards in length will make a Cloak, how much in 
length of ſtuff which is + yards in breadth will make 
a Cloak of the ſame bigneſs with the former ? e444 


ſmtx 5 + yards: 
The 3 numbers .being duly Jbrea. leng. bra, 
placed will ſtand thus ——— {1 4y.—3 ;y.—5y. 


Then ( after the firſt and 
ſecond numbers are reduced 


into improper fractions) the, j——-7-—— 
three Numbers will ſtand{ 
thus — 


Laſtly, 8, 7 and 7 being multiphed continually 
give 392 for a numerator 3 alſo 5; 2 and 4 being 
multiplied continually give 40 for a denominator, 
whereby this improper fraction 222 ariſeth , which 
( by the thirteenth rule of the ſevenceenth Chapter) 
will be found to be 9 3Z, or (the frattion being re- 
duced into its leaſt terms) 9 4,which is the Anſwer 
of the queſtion, | 

Ex. 2. Suppoſe when Wheat 1sat 2/.— 003.—64. 
the Quarter, the peny white loaf ought to weigh 8 
ounces and' i ;5 peny weight of Troy weight ; what 
ought it to weigh when Wheat is at 36 ſhil- 
lings the Quarter ? Anſwer g' oftinces and 1-45 pe- 
ny weight. 

The 3 given numbers being) pance p. w. pence 
c—_— in the rule and re- p48 ; 4974 ; 4 
duced will ſtand thus, ——-— ) 

And if the operation be proſecuted cory 
to the rule before given, the Anſwer will be found 
'181 53235 peny weight, or 9 onnces, I 44; pen 
-werght: 
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CH AP. XXX. 
The Double Rule of Three in Fraftioss. 


I, He Double Rule of Three is ſo called , becauſe 

it is rom roy of two ſingle Rules, and may 
either be reſolved at one Work by the Rule com- 
pound of 5 numbers, or elſe by two diſtin ſingle 
Rules of three ; which latter way, to ſuch as under- 
ſtand the Rule of three in fractions is (as I con- 
ceive) leſs troubleſom 1a the ſtating , and (in the 
m<thod whereby I intend to proſecute it) the ſame 
in operation with the former. This I ſhall manifeſt 
firſt in whole numbers, then in fraftions. 

Example 1. If 1 pay 28 ſhillings for the carriage 
of 3 C. weight for 50 miles, how much ought I to 
pay for the carriage of 17 C. for 84 miles ? Anſwer 
131, — 65,—64. 3. 

Of the 5 given numbers I make choice of three 
ſuch which will makea ſingle rule of three, and ſay, 


C. ſhil. C: 

If 3———28 17 

Which rule find (by the third rule of the ninth 

Chapter) to be direct, and therefore I multiply the 

third number 17 by the ſecond 28, and the product 

which is 476 I place as a numerator oyer the divi- 

for as denominator. Then with this fraction (whe- 
ther it happen to be a proper or improper fra» 

Eon) | and the remaining two numbers in the 2:5 

veſtion , -which have not yet | been uſed, I 

orm a ſecond rule of Three, and ſay, 


riiles 
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miles ſhill, miles 
4 4 
If t9———=atp dg 


Which being a rule of three direct, I work as 
rule of three in fractions, according to the firſt rule 
of the 28. chapter, and ſo find the fourth nuniber to 
be 32234 5, or 13 1,—6 5,—6 i; d. 

Or the firſt ſinglerule being varied,the operation 
will be thus, 


miles C. amles C. 
I. Bya rule inverſe , 50 3 = —84—(5; 


_ BUETS vb ; 
2, By a rule dirett , 52 : 22 . 22 . 39524 


Otherwiſe thus, 


Eo Go mM, 
t. By arule inverſe, 3——y0=—17 — (53 


*:; ſb. M, 6 
2. By 4 rule airelt, 5. 25 £ 2 3 (238 


Thus you ſee the two ſingle rules to be varied 
three manner of wayes in reſolving the queſtion 
propounded, and each way produceth the ſame A4n- 
ſwer; the like diverſity may be found in all queſtions 
reſolvable by the double rule of three , or ralecom- 
pound of 5 numbers. CELETE 
. Example 2. 4031. in4 ofa year gain 25 /;\ what 
will roo 1. gain after that rate' if /4} of a"yeat? 
Anſw. £5551. Or Fl. 7 $;———9 34 © , 

| ) 


Chap: KNX: in Fradtions. 249 


By 2 Single rules of three, thus, 


, Ie: 8 
i, By a ride direft, 4: £3 25 3 (555 


gear l, year Is 


2; By arule direft, 5: "5527 45 ( £5452 


| Or by theſe two fongle rules, Ever! 


2 — —— 


; year l. year ' | 
t; By a: ride dire #3 £2 'q3 2 (HF 


k kb 4 | 
2; By a rule diref$ , 323 2 2% 2 259 : (42528 b 


Otherwiſe thus, 


L., yaw {. naw 
I; By 4 rule inverſe, 232 5 = + troy 


F 
" gear |. = 
2. By a rule dirett , Ties * p + 


Thus by 2 ay rules of three yaried three < 
feral ways, you ſee the Anſwer uf the queſtion to 


F,2c00 


557 + tO wit; 5 1,7 5:9 44 
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CHAP. XXXI. 
The Rule of Falſe in Frattions. 


[. Hen a queſtion propounded cannot rex 

VV dily. be applied'to the Rule of Three , of 
any ofthe vulgar Rules 'in Arithmetick - the beſt 
refuge for ſuch asare not acquainted with Algebra is 
the Rule of :wo Falſe Poſitions,which, for that it hath 
already been handled in mbole Nambers, I ſhall the 
more briefly touch upon in Fraitions. 

IT. When a number is ſought by a queſtion, you 
are to &ign- or: ſuppoſe ſome number taken by 
gueſs to.be the number-:ſoyght., and:tocrmake tryal 
whether that feigned number will anſwer the con- 
ditions ik the queſtion or'not, by comparing the 
numberreſulting ar the end of the Work; with'the 
_ given number reſulting from the true number 

ought; and if you find both thoſe reſults to be the 
ſame, then is the number: which you firſt took by 

veſs the true number or anſwer of the queſtion; but 
if the number reſulting from the ſuppoſiritious nun- 
ber beeithes greater or. leſs than the given reſult, 
wil which. it ouglit to he campared(to-fee-whether 
yau have hit the mark or not) ſuch exceſs or defect 
muſt be noged for. the Ersor of the firſt Poſition, to 
wits, ary exceſs muſt be ſignibed by this nov +-;20d 
a defect by this —* 

Ht, \n. like: manner: a: ſecond; number mult be 
deigned, 2g after trya is made therewith , to f 
whether it will pexform- the- conditions preſcribed 

In the queſtion, by comparing the reſults as a_ 
| > alty 
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fd, the error of this fecond Poſition, if too much, 
ist0:;be.nated by +, if too little by ——— , as bes 
fve;\ + _ © 

I/:' Aſter the errors of bath Poſitions are dif- 
covered , 'the two numbers before ſuppoſed or 
feigned to be the number ſought , myſt be multi- 
plied by the altern: errours, that is, the firſt Poſi= 
tion by the: ſecond errour , and the ſecond Poſition - 
by the firſt errour ; tben if the notes of the errours 
be unlike, to wit, one of them+, and the other 
——<z the ſum of the ſaid Products is to be taken 
for a dividend, and the ſum of the-errours for + 
diviſor z but if the potes of the erroars be both 
Jikey tg wit, both of them +, or both , the 
diference of the: ſaid Products is to be taken for a 
dyidend, and' the difference of the errours for a 
Wiſer ;. laſtly, the quotient ariſing from the divi- 
fog ,made- by the faid dividend and diviſor, gives 
the trove number ſought; or anſwer of the queſtion, 
8 it-be folvable by the Rale of Falſe. Theſe Ruleg 
ae the fame in ſubſtance with thoſe delivered in the 
i5 Chapter, -and may be farther illuſtrated by the 
tolowing Queſtions. | 

Queſt. 1. A Gentleman hired a ſervant for a yeat 
for 6 pounds fterling, anda livery Cloak yalued at a 
certain rate, but ir happened that 4, of the year 
deing expired they fell ar variance, and the Gentle- 
man, - put away his fervant, giving bim the Cloak 
together with 50 ſhillings in money, which was the 
ſervants full due for the time of his ſervice, the 
queſtion is to find what the Cloak was valued at ? 
Anſw, 21,-——8 5. - od. 

1. I ſuppoſe the Cloak to be valued at 3 pounds, 
and then ſeek how much thereof was due to the 
| Q 2 ſervants 
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ſervant, ſaying, if one 
| ow year give 3 how much 
1J—=3——;j-—(71. 57o0f the year? Anſc21, 
2, 1 Ii:kewiſe find what part of the 6 pounds was 
que to the ſervant at 
 . the end of ;7 of the 
L—6—; (71, year, faying, if 1 year 
give 6 pounds , how 
much +2 of the year ? Anſwer, 21. 

3, For'as much as the Cloak together wich the 
money which the ſervant received ought tobe 
equal. tothe part of the Cloak , together with the 
part of the:6 pounds wages due to him at the end 
of ,7 of the year, therefore 3 /. (the ſuppoſed value 
of 'the Cloak) together with 21. (the [money 
which the” ſervant rcceived ) ſhould: be equal'to 
2of a pound (the value of part of the Cloak due 
to the ſervant at the end of-.7 of the year): tope- 
ther with 24. the wages due for the ſame time)ithat 
is to fay, ** 1. (the ſum of 3 /. and 2 £1.) ſhouldbe 
equal to =; 1. (the fum of Z 1, and 7 /.) but itis gree 
ter by 3 , Wherefore the firſt Pofition for the value 
of the Cloak being 3 pounds, the errour is found to 

be; too much. | 
4. I make a ſecond Suppoſition gueſſing the vs 
tue of the ("oak to be 2 pounds, and proceeding in 
every reſpect as with the firſt Suppoſicion I find the 
errour to be 5 too little;ſo that the two Poſitions with 
| TheIr errours Will be as you ſee : | 
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Now in regard the errowrs are fraitions,[ may take 
in theic ſtead whole numbers in the ſame propor- 
tion, to wit , multiplying the Numerator of the 
firſt fraction (or firſt errour) by the Denominator of - 


the ſecond, I take the Pro- Pos, Er. 
dat which is 6 inſtead of 3 + 4613 
the firſt errowr 5; likewiſe 2 al 
multiplying the Numera- -_ — 
tor of the ſecond frattion - 

by the Denomnator of \the 6 | 
firſt, I take the Product 5) 12 (2; pown. 


which is 4 inſtead of the ſecond errour 5, Or inſtead 
of the ſaid 6 and 41 may take 3 and 2 which are in 
the ſame proportion with 6 and 4, (or with 3and g:) 
Then multiplying the Poſit:ons and new errours croſs- 
wiz, and adding the Products together (becauſe the 
ſigns are unlike) the ſum is 12 for a Dividend, and 
the ſum of the errours 3 and 2 is 5 for a Diviſor , fo 
the quotient will be found to be 2 3 /. ſo much there- 
fore was the yalue of the Cloak, as will eaſily appear 
If tral be made with 2 3 /. in the ſame manner as 
with the firſt feigned number. 

Oueſt, 2. Vitruvins ( inlib. 9g. cap. 3.) report- 
et that King AHiero having given commandment 
for- the making of a Crown of pure Gold, was in- 
formed chat the Workman had detained part of 
the Geld, and mixt the reſt with as much $:{ver, 
3 he had ſtoleof Gold; The King being much diſ- 
pleaſed at the deceit, recommended the examina- 
tion of the bufineſs ro the famous Archimedes of 
Syacuſe,, who without defacing the Crown diſco- 
vered the cheat in this manner ; viz. Experience 
telling him that a quantity of Gold would poſſeſs 
(ſs room or ſpace than the ſame quantity of St 
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wer, and conſequently that -a mixt maſs of Gulf 
and Silver of the fame quantity would-- take yy 
ſome mean ſpace between the two former, he made 
a maſs of pure Gold of the fame weight with the 
Crown, likewiſe another maſs of Si{ver of the famy 
weight, then having put the Crown as alfo the 
other two Maſles ſeverally into a veſſel filled up to 
the brim with water , he diligently referved the 
water flowing over into another veſſel , and from 
thoſe 3 ſeveral quantities of water ſo expelPd, he 
found out the quantity of Gold and of Silver in the 
Crown : But foraſmuch as Yitruvine delivers not the 
practical operation , I ſhall here ſhew the ſame 
after the manner of Cardanw, Gemma Friſius, and 
other Arithmeticians. 

Let us therefore ſuppoſe the weight of the 
Crown as alſo of the two ſeveral Maſles to have 
been 5/, Suppoſe alſo that by putting of the 
maſs of Gold. into the veſſel, 31. of water was ex 
pelPd ; by pos in of the Crown, 3 41. and by 
putting in-of the mals of $:/ver, 4 7 1. The queſtion 
therefore is to know how much Gold and how much 
Silver the Crown was compoſed of. This may be 
reſolved after this manner, Suppoſe 3 |. of Goldto 

be in the Crawn , then there re 

$—3—3—(154 mained 27. of Silver , now ay 
5—4 4-2—(12 by the Rule of 3, if 5. © 
Gold expel 3/, of water how 

much 3 /. of Gold? Anfwer 141, Alſo if 51. of 
Silver expel 451. of water , how much 2 /, of 
Silver ? Anſwer, 1 +1. of water, add therefore the 
water of the S:lver and of the Gold together , to 
wit, 15 and 1 4, ſothere will ariſe 3 21. of water 
this opghe to have been 35. ( for ſo __— 
| OWL. 
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fowed by putting i 6f the 'C#owng)-but it is t60 
by 2, wherefore -; ts'to be noted 'With + for 
the e4ronr Ef the fi-ff Poſerion3 1. Again, fergn ano- 
ther quantity of Gold to have been in The Cyoivy, to 
wit , 2 1. therefore there remained 3-1. of -Sihver, 
then fay if 5 4. of 'Gold 
e1'3 1. of water, how [5 —3——2-—(157 
wich 2/1:0f Gold? Anſw. F——4i-——3——(2;2 
1:1, of water: Alſo if DVE1O 356, 
|, of Silver-expel 4 51. of water, how much 3 /. of 
Lao? Aiſwer,2 45; tlienadd 1 4 unto 2 54 theſuint 
will be 32 1. 'of water : this ought to have been 
$41, butit is tob much by 452 , wherefore 12 is to 
te noted with + for the Ay 


arour of the ſecond Poſi- ' Pos. Er. 

tim 2 1, Here becanſe- . g3 + "7 

the errours are frattions 2+ 8 | 13 
having a common Demo. - — WE. 


minator, I take their . 
Numerators 7 and 13 In- © — rr - 
ſtead of the erroars;then | - 6) 25 (4 $49 of Gold. 
multiplying croſs-wiſe, 

to wit, 3 by 13 the Product is 39, alfo 2 by 7 
the ProduCt is 14, which ſubtrafted fromthe for- 
mer Product 39 (becanſe the errowrs are like) leaves 
25 for a Dividend; alſo the difference hetween the 
errowrs 7 and 13 1s 6 for a D:iviſor ; Laſtly, dividing 
25 by 6, the quotient is 45; ſo much Gold there- 
fore was in the Crown, and conſequently ( becauſe 
the weight of the Crown was 5 l.) there was + /. 
of Silver which may be proved thus ;. Say if 5 /. of 
Gold, expel 3 1. of water, how much 4 + /. of Gold ? 


Anſwer, 2 5 1. of water, again if 5 1, of Silver ex- 
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Pel 43 of water , how much $ of Silver ? Anſwer, 

|. of water, which being added to 2.3 /. the ſum. 
Is 33 |. of water, to wit, as muchas flowed oyer 
when the Crown was put into the veſſel, 


Here note, that in making a tryal of this natyye, | 


there is no neceſlity that the maſs of Gald or of Sil- 
ver be of the ſame weight with the Crows, or what- 
ſoever thing is to be examined, but of what notabl: 
part of weight you pleaſe. 
* Notealſo , that for the more eaſie diſcovering 
- of the Dividend and Diviſor by the notes of + 
and according to the fourth Rule of this 
Chapter, the following Verſe may be a help, 
to wit, Mt 


Aazito diſſuniles, ſubtrabitogue pares. 


Or thus, 


Notes being unlike X Addition make ; 
If like, leſſer from greater take. 


The Reader may ſee more queſtions to exercile 
the Rule of Falſe in the tenth Chapter of the Ap 
pendix , and the demonſtration thereof in the ninth 
Chapter of the ſame, 


CH AP. XXXIL 


The Extradtion of the Square 
(or Quadrate) Root. 


L, j Yew Extraftion of the Square root is that, by 
| which having a number given , we find out 
another number, which being multiplied by it elf, 
produceth the number given. 


H. In the Extraction of the Square-root, the 
number. propounded. is alwayes conceived to be a 
ſquare nnmber, that is, a certain number of little 
ſquares comprehended within one intire great 
{quare, and the root or number required is the ſide 
of that great ſquare, as will readily appear by this 
Diagram, where you ſee 25 little ſquares contain- 
ed within one great ſquare; now if the ſaid con- 
tent 25 be given, and the ſide or roog of the ſquare 
containing the ſaid 25 little ſquares is required, 
the invention of ſuch fide or root is called the 
extraction of the ſquare root; which root muſt 


— 
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be-fach; that if it be {quared, that is, multiplied by. 


it ſelf, the Product muſt beequal to the ſquare con» 
tent firſt given: So'5 isthe ſquare root of 25, for 
5 times 515 25. Likewiſe this ſquare number 49 he. 
ing propounded, his root is 7. 
II. Square numbers are either fingle or com- 
und, 
_ TV. A ſingle ſquare number is: that, which bes 
,, ing produced by the multiplication of one 
A jmg ". ſingle figure by it ſelf, is alwayes kf 
amber, Than 100 : fo 25 is a ſingle ſquare number 
produced by 5 ; likewiſe 4 is a ſquare num- 
ber produced by 2. - | 
F. All the ſingle ſquare numbers together with 
their reſpective roots are expreſſed in the Table 
following. 


Squares.|1 | 4 | 9 [16]25 36149]64|81 | 
Roots. [1 |2|3| 4| 5] 6] 7] 8] 9| 
Here in the uppermoſt rank of the Table are 
placed in the ſingle fquare numbers of every particu- 
lar figure, and in the other their reſpective roots ; 
and therefore if it were dema what is the 
re root of 36, the anſwer will be 6. So the 
e root of 16 is 4, the ſquare root of 9 is 3,6. 
And contraril y the fquare of the root 6 is 36 , Alfo 
the ſquare of 2s 9. 
: \VT, When a ſquare number isgiven;that exceeds 
mot 100, and yet is none of the ſquare numbers 
mentioned ijn the Table, for his root you ate to 
rake the root of the ſquare number that being lef6, 
Jer-oomes neareſt unto it - ſo 45 being given, the 
rddt; that belofigs unto it 1s 6, and 10 being given, 
his correſpondent root-is 3. hs : 
© VIt. 
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YI. A compound ſquare number is that, which 
bring produced by a number (that 

conſiſts of more places than one) mnl- G compound 
tiplied by it ſelf , is never lefs than <a 
100 : ſo 1024 i a compound fquare 

number produced by the multiplication of 32 mul- 
tiplied by it ſelf. 

7111. To prepare any {quare number given for 
extraCtion, put a point over the firſt place thereof 
on the right hand (being the place of Units;) then 
proceeding towards the left hand, paſs over the ſe- 
cond place, and put another point over the third 
place; alſo paſſing over the fourth place put ano- 
ther point 'over the fifch , and ſo forward in ſuch 
manner that between every two points which are 
next one to the other, one place will be intermit- 
ted ; ſo if the fquare root of 1024 be re- 
quired, the firſt point is to be placed o= : © 
yer 4, and the ſecond over © as you ſee, 1024 
and ſo many poiats as are in that manner 
Placer of ſo many figures the root demanded will 
conſiſt, | 

IX. Having thus prepared your number , yon 
may ſee it diſtributed by. the points into ſeveral 
ſquares : ſo in the laſt Examle, 10 is the firſt 
ſquare and 24 "the ſecond, likewife if this 
number 1.44 were propounded for extraction, . - 
after pvints are-duly placed according to the 144 
laft Rule, you will ſee 1 to be the firtt ſquare 
and 44 the ſecond. 

X. Having drawn a crooked line on the right 
hand of the number propounded for extrattion 
(after the ſame manner as is uſually done in Di-' 
vihon to denote the place of the quotient,) find the 
| root 


* 
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root of the firſt ſquare, and place it in the quo- 
tient : ſo I find, by the ſixth Rule 
aforegoing, 3 to be the correſpondent 
1024 (3 Toot of 10; whercfore I write 23 in 
the quotient, and then the Work will 
ſtand as you ee. 

XI. Subſcribe the ſquare of the figure 
placed in the quotient under the firſt 
1024 (3 f1quare of the number given, as you ſee 

in the Margent. 
XII. Having drawa a line under the ſquare (of 
the figure placed in the quotient ) ſubſcribed as 
aforeſaid, ſubtraCt the ſame out of the 
RE firſt ſquare of the number propounded, 
1024 (3 andplace the remainder orderly under- 


9 neath the line ; ſo the ſquare of 3 which | 


is 9 being ſubtracted from 10, the re- 

'Y - mainder is 1, and the Work will ſtand 
as you ſee in the Margent, 

X11T. To the ſaid remainder bring down the 

next-{quare of the number propounded , that 1s, 

$4 write down the figures or cyphers ſtand. 

1024 (3 ing in the two following places of the 


9g nymber propounded on the right hand 
——— of the ſaid remainder : ſo the ſquare 
124 24 being placed next to the remainder 


1, there will be found this number 124, 

which may be called the Reſolvend. 
A XIV. Double the raot being the 
1024 (3 number placed in the quotient , and 
9 place the ſaid double on the lefc hand 
of the Reſolvend, like a Diviſor : ſo 
6)124 the double of 3 is 6, which being 
placed before a crooked line on 
(ng 
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ft hand of the Reſolvend 124, the work will ſtand 
35 you ſee. 

XF.' Let the whole Reſolvend, except the fitſt 
place thereof on the right hand (being the place of 
units) be alwayes eſteemed as a Dividend, then de- 
manding how often the Divifor before found, is 
contained in the ſaid Dividend , and obſerving in 
that behalf the Rules before taught in Divition, 
write th anſwer in the quotient, 
andalfo-on the right hand of the 
Diviſor, to wit, between the Di- «A 
viſor and the crooked line : ſo if 1024 ( 32 
you ask how often the Diviſor 6 9 
x found in the Dividend 12, the 


| anſwer is 2, wherefore I write 2 62) 124 


mthequotient, and allo after the 
Diviſor 6, as you ſee in the Margent. 

XVT. Multiply all the number .which ſtanCeth 
0n the'left hand of the Reſolvend , (to wit, before 
the crooked line) by the figure laſt placed in the 
quotient, and write the Produdt orderly under- 
neath the Reſolvend (to wit, u- 
fits under units, tens under tens, 

&c.) then having drawn a line un- bots 

der the ſai@ Produtt, ſubtract it 1024--( 32 
trom the Reſolvend,and ſubſcribe 9 

the remainder under the line-ſo 62 
being multiplied by 2, the Produdt 62 ) 124 


Is 124, which if 1 ſubtract out of 124 
the Reſolvend 124, the remainder ——— — 
Is 0;-and thus the whole Work (s 


being finiſhed, the ſquare root of 1024 (the number 
propounded) is found to be 32. | 


Notes 
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' Note 1. When the Product before-mentioned'ey. 
ceeds the Reſolvend placed above it, the work is er- 
rogeous, and then you are to reform it by placing 
a leſſer figure in the quotient. 


Note 2. For every one of the particular ſqnares 


{diſtinguiſhed by the points) except the firſt qu the 
teft h_ a Reſolved is to be {et apart, by bringiag 
dawn to the remainder the congruent particular 
ſquare, as is directed in the 13 Rule; and as oftey 
aSa Reſolvend is ſet, apart, ſo often a new diviſor is 
to be found by doubling or multiplying by 2a ra 
rootin the quotient (conſiſting of what numbe 
places ſoeyer.) 

Note 3. The Work of the 10,1 1,and 12 Rwles for 
finding of the firſt figure in the rooe, 1s bot, one 
- uſed in the extraction of the root of a number-con- 

fiſting of what-nymber of: places foeyer z but the 
Work of the 13, 14,15,and 16 Rules is to be reqea- 
bel for the figding of every place in the root. except 
the firſt, 

- The pradQice of theſe 3 Notes will be ſeen in-the 
following Examples. 

Example 2. Let, it be required to extrack, th 
ſquare root of 43623. ; 

- Having diſtributed the number propunded Jns 

to ſeveral ſquares by points, as is di- 
ae rected in the. eighth Rule of..-thi 
43623 (2 Chapter, Lderand the ſquarexootal 


4 4 the firſt fquare,which 1 find by. the 
- — rule of this Chapter to be 2; "where: 
© fore placing 2 in the quotient; ,, and 


the ſquare thereof, which is 4; undet 

Kees firſt ſquare 4, —_ a lite, and {abtxacing 4 
from 4 the remainder Is ©, Which 1 I art 
'Tncat 
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demeath the line. This is always the firſt Work, 
which is no more repeated.in the. whole Extracti. 
on: ( as was- intimated. in - the: third Nere. atore- 


p_ {0 Rae Atom dans + way 
- Then: bringing .down-. the next ſquare , which is 
16, and-placing 2t next after the remainder o, the 
Reſolvend is 36 z and doubling the root 2 tir the 
quotient, the Product is 4:for'a Div:ſor (by the 13 
and 14 Rules Jand the Dividexd will be 3(by the 15 
Rute ;,): wherefore I demand how 

often the Divsſor 4 1s: contained 7 

in the dividend 3 ,.and not fand- 43623 (20 
logic once- contained in- it, E 4 

place © in the quotient, and al. ' ——-——— 
ſo next after the: :Diviſor 4-3 and 40)036 

decauſe. the 'Produdt of 40. anal. . 

tiplied-by o ( the laſt Character 2 

Iu the quotiens). is 0, the reſolverd 36, frog which 
the-faid/Product'ought to: be deducted, remains: the 
ſame withour- alteration-,. thevefpre 1 bring..down 
23 the next ſquare, and placeit after the remainder 
36, ſo wilt 3624 be anew. refobvend';, then doubling 
the whole root inthe quotient; which, is 20,, the 
diviſor-woilt be-- 40 - (according to. Bo 

the- fecqnd;Nute before mention- «-- 

ed): and the dividend will be'262 43623 

(0; wit, all the: reſolvend! ex- & 

cp the firſt /place' on the right _—__ 
tend by Rule 13.; Y wherefore F 45).03625 
demand how. 'often the” diviſor 3 

40 is contained in the dsv/&evd 362, or how ofters 4. 
In 36,and though it be 9 timesinit, yet (aceording to 
the firſt Nvre aforegoingÞl/can take but 8, (for if I 
ſhould take- 9., and proceed- according to: the '5 
an 
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2nd-16 Rules, a number would ariſe. greater thay | | 
the reſolvend,from which ſuch number ariſing oughy 
to be ſubtracted;): wherefore I write: 8.in the qugs 
tient, and alſo after the diviſor 40 ; this done; | 
: multiply 408 (the number on the 
45 Bobo lefr hand of the / refolvend) by 
, 43623 (208 g the! figure laſt placed in 'the 
8; 1 Quotient 3, and the Produdtt ;-t9 
—_—_TT——wit,::64 I ; ſubſcribe under; 
408)03623 and ſubtract from the reſolved 
3264 3623, fo there will.remain 359g 
— — Thus the work being finiſhed 4 
359 find 1208 to be | the number-of 
vnities contained in. the. root ſought; and becauſe 
after - the extraCtion js:. ended: \thete happens; 
be a remainder, td wit, 359, I conclude: that the 
root ſought is greater than the faid 208, - but leſs 
than2op, yet how. much it is greater than 208;;nd 
Rules of Art hitherto known will-exattly diſcovet; 
21though we may-procced infinitely' near , as 1n the 
next Rule will be manifeſt;  _—;. | 
XZ. : To find: the fraftional' part of the root 
very,-near, a competent number of pairs of cj 
phers, to wit, 00, COOe,; ©COOCC, OF. 00009000, KC, 
2re to be annexed ;to: the- number firſt propounded; 
then:eſteeming the -nutnber propounded with the 
cyphers annexed to be but one-entire number, tie 
extraction is. to be'-made- according to the prece- 
dent. Rules, and look-hdw many points were 
over the number fixſtgiven ; ſo many;places of It- 
tegets will be in the root, the reſt of -the root to 
wards:the right hand: will be the Numerator of 2 
dcimal , fraction 4 -which -Numerator confiſteth 
of -{0- many places -as there were points over the 
cyphers 
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y e annexed + ſo if 43623 were given as be- 
4 fore, to find the root thereof (according to this 
male) annex cyphers in this manner, and then if you 
extraCt it according to the Rules aforegoing, you 


o 


43623.000000 ( 268. 861, &t; 


will find the root ariſing in the quotient td be 268 
$61, that is 208 ,35*:; and becauſe after the extra- 
Qion is firliſht there happens to be-a remainder, I 
dticlude that 208 357 15 lefs than the true or exact 
root, but 208 5353 is greater than'it; fothat by an- 
xexing three pairs of cyphers to. the number pto= 

unded, you will 'not miſs ;;;% part of an unit of 
the true root 3 alſo by arinexing 4 pairs of cyphers, 
you will not miſs ,-,-4 part of an unit, and in that 
order you may proceed infinitely near , when you 
cannot obtain the true root. The whole operation 
of the ſaid Example here followeth, 
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43623. 000000 ( 208.861, &c, 
OERS - The roo. 
405) 03623 | 
3204 _ 
1 4168) 35900 
33344 _ 
41766) 255600 
"A 250596 __ 
417721 ) $00400 
1 417721 
$2679 
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you muſt prepare it thus, 
10.00000000000000 ( 


And then the root n—_ 32622775 & 
being extracted will be GOP IP ITY 
W hich(according to the third 


be written thus 


derſtanding of the reſt, 


I 


rm —— 


61 ) 100 
G1 


—— 
626 ) 3900 
3756 


6322 ) 14400 
I 264.4 


63242 ) 175600 
1264.84. 


————— -  _— 


632447 ) 4911600 
4427129 


oe ene Ace ao, a —n—_— — 
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Bookſl 


Again if 10 were propounded to be extraſted 


Rule of the 22-Chapter) may Þ>3. 1622776, &c. 


See here part of the Work in the extraction of 
the Ryor of 10, which may give you a Light a and un- 


100000000 0000000 ( 3. 16227, Kc 
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XVI. The extraction of the ſquare 7he pro; 
root. is proved by multiplying the 
root, by it ſelf , for that done, the Produtt ( in 
ſuch caſe when there is no remainder after the ex- 
tration is finiſhed) will be equal to the number 
whoſe ſquare root was eaquired ; ſo in the firſt Ex- 
ample of this Chapter , the root 32 being multi- 
plied by it ſelf produceth 1024 the number pro- 
pounded :. but when after the extraction is fini- 
ſhed there happeneth to be a remainder , and that: 
the rodt-ts found as near as you pleaſe, in a mixt 
wmher -of 1ntegers and Decimal parts ( by an- 
nexing Cyphers as in the 17 Rule) then ſuch mixc 
hkymber, being multiplied by ic ſelf muſt produce 
20ixt fiumber lefs than the number firſt propound- 
ed for extraction ,.yet ſo near unto it, that-if the 
figure ſtanding in the laſt place of the Numerator 
ofthe decimal fraction in the root be made greater 
by 15. and then the mixt number ſo increaſed be 
multiplied by it ſelf, the ProduCt muſt be greater 
than the number firſt propounded : ſoin the Ex- 
angle\of the 17: Rule, if 208 .861 be multiplied by 
it ſelf; iv-produceth 43622 .917, &c. which is leſs 
than,» the, propounded ! number: (43623, but if 
208 ;862/ he multiplied by ir ſelf, the Product will 
be 43623 .335, &c. which is greater than 43623. 

KIX. The fquare root. of a. Fra- 
(tion is -found- in this manner, viz. 


To. extra the 
ſquare root of 4 


extract the .root. of the Numerator p,4%;. 

( by the precedent Rules of this | 

Chapter)- which root ſhall be a new Numerator. 

Alſo the raot of the Denominator is to be taken 

for a new Denominator,, fo the new Fraction ſhall 

bethe ſquare root of the Fraction firſt Pm 
R 2 e 
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ed : thus the ſquare root of +7 1s 4, viz. the root ofy 
is 3 for a new numerator, allo the root of 16 is 4 for 
a new denominator. In like manner the ſquare ro 
of Z is 3. But here note diligently, that if the Frq. 
ion whoſe ſquare root is required be not in its leaſt 
rerms, it'mulſt firſt of all be reduced by the 4th Rule 
of the 17th Chapter before any extraction be made; 
for oftentimes it happens that the Fratton firſt pi. 
ven hath not a perfect roor, but when ſuch Fraftion 
is reduced into its leaſt terms, the root thereof may 
be extracted : ſo in this Frattion 3, each term is 
incommenſurable to its ſquare root , viz, neither 8 nor 
18 hath a ſquare root expreſſible by any true or ra 
tional number ; but the ſaid ;3 being reduced to its 
leaſt terms 2, the root of this may be extraCted, for 
the root of 4 is 2 for a new Numerator ; alſo the rat 
of 9 is 3 for a new Denominator z ſo that + is found 
to be the ſquare root of 5 (equivalent unto yx. 

XX. When either the Numerator or Denomins 
tor of a FraCtion hath not a perfect ſquare root, ſuch 
root is uſually expreſt by prefixing this Charadter, 
y/ or 4/q. before the FraCtion given : ſo the ſquer 
root of 32 is ſignified thus 4/ 54, or thus 4/q. 34, 
cauſe the roor of 43 cannot be expreſt by any trueor 
rational number whatſoever, yet it may be found 
very near as in the next Rte. 


XXI. The ſquare root of a Fraftim 


To extraft the which 1s incommenſurable to its roo, 
Frere rortan, may be found near, in this manner, 
commenſurable 0% reduce the fraction propoſed'into 
z0 its ſquare A decimal by the third Rule of the 
eng 23 Chapter : the more places are n 

the decimal, the nearer will the root 
be found, but the decimal muſt conſiſt of an evei 


number 


—i3= = 328 
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number of places , viz, either of two, four, ſix, 
eight or ten, &c. places ; then extract the ſquare 
root of that decimal, as if it were a whole number, 
xcording to the Rules aforegoing , which roo: 
found ſhall be a decimal expreſſing near the ſquare 
rot of the fraction propoſed. 

Soif the ſquare root of 74 be required near, re- 
duce the faid {3 into a decimal (by the 3d Ryle of 
the 23d Chapter) which will be found .81 250000, 
&, Then extraCting the ſquare roor thereof as if it 
were a whole number, it will be found .9013 ve- 
ry near, 

XXIT. The ſquare root of a mixt To extra@ the 
number commenſurable to its root, ſquare ws of 
x found in the ſame manner as in jo 
the 19th Rule of this Chapter, the 
mixt number being firſt reduced into an improper 
tration by the 1oth Rule of the 17th Chapter, 

$0 the ſquare root of 34 33 will be'Tound 5 7, viz. 
344% being reduced into the improper Fraction 
zz » the ſquare root of the Numerator 2209 will 
be 47 for a new Numerator ; alſo the ſquare root of 
the Denominator 64. is 8 , for a new Denominator ; {0 
Is found 47, which (by the 13th Rule of the 17th 
Chapter) is 5 7 the ſquare root ſought. And here the 
ſame caution is to be obſerved as in the 19th Rule of 
this Chapter z viz. the fraCtional part of the mixt 
number, or the improper fraftion equivalent unto 
the mixt number, mult be in the /eaſt rerms before 
any extraction be made. | 


XXITI. 
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To find the ſquare XXIIT. When the mixt number 
— : Fa given is Incommenſurable to it 
comminſuratle ts Jquare 700, prefixing this Charatty 
its root. before it, viz.y/ or 4/ q-So the ſquare 

root, of 7 + will be thus expreſſed; 
v/ 7% or 4/q-7; : but if you deſire to find the ſquay 
root near of a mixt number sncommenſurable to its 
root, reduce the fractional part of the mixt number 
into a Decimal of an even number of places, as in 
the 21 Rule of this Chapter, and annex the Deci- 
mal ſo found unto the whole part of the mixt 
number ; then eſteeming the ſaid whole number 
and Decimal as one entire number , extract the 
ſquare root thereof according to the aforegoing 
Rules of this Chapter, and from the root found, 
cut off always to the right hand, ſo many places as 
there are points over the .Decimal annexed , 
which number ſo cut off ſhall be a Decimal, 
ſhewing the fractional part of the root, and 
that on the left hand ſhall be the whole part of the 
root; ſo the ſquare root of 74 will be found 2 
. 7688 very near. 


_— 


CHAP, XXXIII. 
The Extraftion of the Cube Root. 


I. APHE Extraction of the Cube Root 1s that, 

by which having a number given , we find 
another number , which being firſt multiplied by 
it ſelf, and then by the Product, produceth the 
number given. 5 9 2 
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{I. In the ExtraQtion of the Cube root, 
the number propounded is always con- os ogg 
ceived to be a Cube number , that 1s 
2 certain number of little Cubes, comprehended 
within one entire great Cube, and the root or num- 
her required is the fide of that great Cube ; 
what a Cube is may be well expreſt by a Die, 
which indeed is a little Cube it ſelf; wherefore 
if you place, four Dice in a ſquare form, that is, 
lying two and two in a rank , you ſhall have a 
ſquare containing four Dice, upon which if you 
jet erect ſuch another ſquare of Dice, you ſhall 
haye a great entire Cube comprehending two times 
4, that is 8 Dice or little Cubes ; and here 8 is the 
Cube number given, and two 1s the root, or num- 
ber required : in like manner if you rank 25 Dice 
Io a ſquare form, viz. laying 5 in a rank, you have 
a ſquare containing 25 Dice, now upon this ſquare 
of Dice if you erect four other ſuch ſquares one up- 
on another, you ſhall have a great entire Cube com- 
prehending 5 times 25, this 1s 125 little Cubes,and 
In this caſe 125 is the Cabe number propounded, 
and 5 the root or number required. 

_ A Cube number is either ſingle: or com- 
pound, 

IV. A ſingle Cube nymber 1s that, 

which bein » dived by the Multi- A 
plication of one ſingle figure firſt by : 
It {c1f, and then by the product, is always leſs than 
1000. So 125 is a ſingle Cube number produced 
by 5 multiplied firſt by it ſelf, and then by 25 
the produtt ; for 5 times 5 is 25, and times 25 
IS 125, | 

V. All the ſingle Cube numbers,and ſquare num- 

R 4 bers 
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bers, together with their reſpeCtive roots, are e- 
preſſed in the Table following. 


Cubes. [T1 [8 | 27] 64 | 125 | 216|343| 512] 729] 


Squares. [1 [a [9] 16] 251 36] 49] 64] Bi 


Rogers, [1 [2[3[ 4 5 61 7 8 0 


Here in the uppermoſt rank of the Table are 
placed the ſingle Cube numbers of the particular fi- 
gures 1,2,3,4456,7,3,9. in the next the {ſquares of 
thoſe figures, and in the loweſt rank the figures 
themſelves being the reſpective roots of the Cubes 
and ſquares in the uppermoſt ranks; and therefore 
the Cube root of 125 being demanded the anſwer is 
5, and the Cxhe rogt of 216 being required,the Ta- 
die will give you fix, and ſo of the relt. 

VT. When a Cube number is given, that exceeds 
Not 1000, and yet is none of the Cube numbers 
mentioned in the Table, for his root you are to 
take the root of the Cub? number that being leſs 
yet comes neareſt unto it - ſo 157 being given, the 
root that belongs unto it Is 5. 


Cube minke, that, which being produced by a num- 


ber _ ( that conhiſts of more | places 
than one ) firſt multiplied by it ſelf , and then by 
the Product is never leſs than 1009. So 157464 Is 
3 compound Cybe number , being produced by 54 
multiplied hrſt by it ſelf, and fg by 2916 the 


roduCt, for 54 times 54 is 2916, and then 54 
Tunes 2916 Is 157464, the compound Cube munver 
P opouended. og FER, 


b, 
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VII. A compound Cube number is 
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p11. To prepare a Cube number for extration, 
put, 2 point over the firſt place thereof towards 
che right hand ( to wit the place of units ;) then 

oyer the ſecond and third places, put ano- 
_- point over the fourth , and paſſing over the. 
fth and fixth put another point over the ſeventh, 
and in that ( to wit two places being inter- 
nitted between every two adjacent points) place 
3 many points as the number will permit : fo 
157464 being given , you are to place 
the points as in the Margent, and fo REITE 
many points as are in that manner pla- 157464 
ted, of ſo many figures the root demand- 
& will conſiſt. 

IX. Having thus prepared your number , you 
may ſee it diſtributed by the points into 
ſeveral Cybes: ſo in the ſame example DS 
157 1 the firſt Cube, and 464 the ſecond. 157464 
la like manner if this number 7464 were 
propounded for extraction, after points . . 
ze duly placed as before, you will ſee 7”© 7464 
fo be the firſt Cube, and 464 the ſecond. 

X. Having drawn a crooked line on the right 
hand of the number propounded to fignifie a quo- 
tient, find the Cube root of the firſt 
Cube and place it in the quotient : fo _. . 
| finding ( by the ſixth Rule of this 157464 (5 
Chapter) 5 to be the correſpondent 
root of 157, I write 5 in” the quotient, and then the 
work will ſtand as you ſee in the Margent. 

Xl. Subſcribe the Cube of the root . . 
placed in the quotient, under the firſt 157464 (5 
Cube of the number given : ſo 125 125 
Xing the Cube of 5 the root (by the 
fifth 
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fifth Rule of this Chapter) I write it under 155 the 
firſt Cube of the number given, as you ſce in the 
example. | 
XI1. Draw a line under the Cube fubſcribed-zz 
aforeſaid (to wit, the Cube of the root placed in 
the quotient) and ſubtract this Cube from the firſt 
A” Cube of the number propounded, 
157464 ( 5 placing the remainder orderly un- 


125 _ derneath the line : fo 125 the Cube 
—_— of 5 being ſubtracted from 1 57, the 
32 remainder Is 32, and the Work will 


ſtand as you ſee. 

XI17. To the ſaid remainder bring down the next 
Cube of the number propounded ( to wit, the f- 

___ gures or Cyphers that ſtand in 
157464 ( 5 the 3 next places) placing the 
125 {aid Cube next after , to wit, on 
-——-— the right hand of the remainder, 

32464 reſoly, ſo the next Cube 464 being placed 
_ after the remainder -32 , there 
will be found this number 32464 , which may be 
called the Reſolvend. 

XIV. Having drawn a line underneath the Refol- 
verd, {quare the root in the quotient, that is, mul- 
tiply it by it ſelf , and ſubſcribe the triple of the 

PLE ſaid ſquare or Product under the 
157464 ( 5 refolyend in ſuch wanner, that the 
125 firſt place (to wit, the place of w- 
————— Nis) of the faid triple ſquare 

32464 reſoly. may ſtand direAly under the 
— third place ( or place of hundreds) 
75 in the reſolvend : ſo the - ſquare 
of the root 5 is 25, the _ 

whereof is 75, which I ſubſcribe under the Re a 
yend 


Chap. XXCXIIL. the Cube Root. 275 
rend in ſuch manner, that the figure 5 which is in 
the firſt place ( to wit, the place of units ) in the 
riple Product 75 , may ſtand under 4 which is 
fared in the third place of the reſolvend, as you 
ke in the Margent. | 

XV. Triple the root or number in the quotient, 
2nd ſubſcribe this triple number in ſuch man- 
rer that the firſt place thereof (to wit, the place 
of units) may ſtand directly under the ſecond 

ace (to wit the place of tens) 
nthe Reſolvend - ſo the triple RE 
of the root 5 is 15, whichT 157464 ( 5 
ſubſcribe in ſuch manner, that 125 
the figure 5 which is in the firlt - 
place (to wit the place of units) 32464 Reſoly. 
1n the ſaid triple number, doth - 
ſtand direftly under 6, which is 75 
kated in the ſecond place of the I5 
reſolvend,, and the Work will 
ſtand as in the Margent. 

X/VT1. The triple ſquare of the root , and the 
triple of the root being placed 
one under the other, as is di- Ry 
rected in the 14 and 15 Rules 157464 ( 5 
aforegoing , draw a line un. 125 | 
derneath , and add them toge- ——-- 
ther in ſuch order as they are 32464 Reſolv. 
ſcated, and let the ſum be — — 
elteemed as a diviſor : ſo the 75 
triple ſquare 75, and the triple I5 
number 15 , being added to ———— 
gether as they are ranked in #9765 Dzviſor. 


es 


MC 


» 


the Work, the ſum will be 765 + 
for a Diviſor, 


XV 11. Let 
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'XYTI. Let the whole Reſolvend , except the 
firſt place thereof towards the right hand (to wit, 


the place of units) be eſteemed as a Dividend, then 


” 


157464 ( 54 


125 


——_— ————— > O—_— 


32464 Reſolv. 


—————_—  —————— 


—_— —— 


*765 Diviſor. 


—_ 


demanding how often the firſt 
= (towards the left hand) 
of the Diviſor is contained in 
the correſpondent part of the 
dividend, and obſerving in that 
behalf the Rules before taught 
in Diviſion , write the anſwer 
in the quotient - ſo if I ask how 
often 7 (the firſt figure of the 
Diviſor towards the left hand) 
1s contained in 32 (the corre- 
ſpondent part of the Dividend 
placed above) the anſwer will 


be 4, wherefore I write 4 in the quotient, as you ſee 


in the Example. 


XVIII. Having drawn another line under 


157464 (54 


125 


em 


+ 32464 Reſolv. 


eee eee ans eeeoeoemes 


T5 


765 Diviſer. 


= ND. comm 


300 


the Work, multiply the triple 
ſquare before ſubſcribed (as 1s 
direced inthe 14th Rule)by the 
figure laſt placed in the quoti- 
ent, and ſubſcribe this Product 
under the faid triple ſquare; 
(to wit, units under units, tens 
under tens, &c. ) ſo 75 being 
multiplied by 4, the Product 


- 1s 300 which I ſubſcribe under 


75 (thetriple ſquare) and the 
work will ſtand as you ſee in the 
Margent. 

XIX. Multiply 
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ent firſt by it ſelf, and then 
tiple number before ſubſcri- 

(as is directed in the 15th 
Rule of this Chapter; )this done, 


{bſcribe the laſt Product under. 


the ſaid triple number (to 
wit, units under units, tens 
under tens, &c. )) ſo 4 being 
ſquared or multiplyed by it 
ſlf,the Product is 16, which be- 
ng multiplyed by the triple 
number 15, the Product is 240, 
this therefore I ſubſcribe under 
the aforeſaid triple number 1 5, 
and the Work will ſtand as 
you ſee. 
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XIX. Multiply the figure laſt 


laced in the 
the Product by the 


157464 ( 54 
125 | 
32464 Reſolvend. 
T5 
13 
765 Diviſor. 
300 
240 


XX. Subſcribe the Cube of the bgure laſt placed 


n the quotient, under the re- 
ſolyend,, in ſuch manner that 
the firſt place of this Cube 
(to wit, the place of units) 
may ſtand under the place 
of units in the rcſolvend - 
So 64 being the Cube of 4, 
| write *it | under the reſol- 
rend 32464, in ſuch manner 
that the figure 4, which is 
0 the place of units in the Cube 
64, may ſtand under the figure 
4 which is ſeated in the place 
of units of the reſolyend : ob- 
ſerve the Work in the Margent. 


157464 ( 5 
125 | 
32464 Reſolvend. 
T5 
13 
765 Diviſor. 
300 fee; \ 
240 
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- XXI. Drawing yet —_— hne under” the 
5 bs” work , add the three lat 
- a LINE numbers together in: | the 
_ -. fame _— they | are 
6 lyvend, - ſeated, and fubtract the-ſugi 
fo OY _ ©. of them from the reſolved, 
placing the remainder order- 
15 ly underneath: _ fo the ſum 
a7 ———= of the three laſt- numbers, 
Ge Theiks. as they are ranked in: the 
765 Divijet _ Work, is $2464 06h 
300 you ſubtract out of the re 
240 ſolvend 32464 , the reaain- 
__ der-is 0. Thus the whole 
| Work being finiſhed, ; the 
32464 Cube. root. of ' 157464 ( the 
number propounded)is fo 
0 to be 54: 


= 


CC ———— 


=_ F5-wwwx3 = 


= 


” - 


Note 1.” When the ſum of the three laſt numbery 
before mentioned is greater than the refolyend, the 
Work is erroneous , and then you are to reform it 
by placing a leſſer figure in the quotient. 

' Note 2; For every one of the particular Cubes 
_ (diſtinguiſhed by the points) except the firſt Cnbe 
.onthe left hand, a refolyend is to be ſet apart, by 

bringing down to the remainder the next Cube 

(as is directed in the 13 Rule.) And as often as 4 

reſolvend is ſet apart, ſo often is a new Diviſor 

to be found, by adding the triple of all the root in 
the quotient (conſiſting of what number of places 
ſoever) to the triple of the ſquare of ſuch ror, after 

they are orderly placed according to the 14 and 15 


Rules; 
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Note-3. The Work of the 10, 11, and 12. Rules 
for finding of the firſt figure in the rooe is but once 
uſed. in the extraRtion of the root of any number 
whatſoever , but' the Work of all the following 
Iu is to be uſed for the finding of every place in 
the root, except the;firſt. 

The practice of theſe 3 Notes will be ſeen in the 
following Examples. 

Example 2. Let it be required to extraCt the Cube 
nat of 8302348. | 

Having diſtributed the number given into ſe- 
feral-Cubes by points, as is directed in the eighth 
Ieof this Chapter, I demand the Cabe root of 8 
(the firſt Cube, on the left hand ) which Ifind by 
the fifch Rwle.. of: this Chaprer | 
to. be 2, wherefore placing 2 . . . 
in'the quotient, and 8: the 8302348 (2. 
Cube thereof. under,8 the firſt ., 8 | 
Cube, I draw a line, and 
ſubtracting 8 out. of 3 the . © 
remainder is 0, which I ſub- | 
ſcribe under the.;line. . This .is .alwayes the firſt; 
Work, and is no more repeated -in the whole ex- 
traction (as was intimated 1n the 3, Note aforego- 
ing;) then bringing down the next Cube (to wit, 
the figures ſtanding in the three following. places 
of the number propounded ) which is 302.1 
place it after the remainder o, ſo is 392 the. reſo. 
vend , this done , .having drawn a line-underneath 
the reſolvend , I ſeek for the triple of the ſquare 
of the root , viz. the root. in the quotient 18. 2, 


> ————_—_— — 


' Vhich multiplied by. it ſelf produceth the ſquare 


4, the triple whereof is 12, this I ſubſcribe un- 
Ger the reſolvend, in ſuch manner that the figure 2 
in 
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in the units place of this triple ſquare 'i2, may 
ſtand dire&ly nnder the figure 3, which is ſeat 
"In the third place of the x. 
EE Ge ſolvend, ( to wit, the place 
8302348 (2 of hundreds ) according” to 
8 the 14th Rule aforegoingy 
— Again, I triple the root 2, 
0302 Reſolvend. which profguceth 6 , and ſubs 
———— {cribe this triple number 6 un- 
12 der the ſecond place (or place 
o6 of tens )) in the reſolvend , to 
—mm—_—_ wit, under © ( according ' to 
126 Div1ſor. the 15th Rule of this Chq- 
— ter ;) then drawing a line uns 
derthe Work, and adding to. 
gether the ſaid two numbers laſt ſubſcribed, as they 
are ranked, the ſum of them is 126 for a diviſor 
(according to the 16th Rule aforegoing.) 


m_— 


That done, eſteeming 30, to wit , all the pl 
ces except the firſt or place of units in the reſo- 
vend , as a Dividend, | demand how often the 4+ 
viſor 126 Is contained in 30, and not finding it 
once contained thzrein, I write o in the quotient, 
and now becauſe the ſum of the three- numbers 
which ought to have been produced (according to 
the 18, 19, and 20, Rules of this Chaprey ) by the 
multiplication of o (which was laſt placed in the 
quotient ) amounts to o,. the reſolvend 302 out 
of which the ſaid ſum ſhould have been ſubtrafted, 
remains the ſame without alteration , wherefore 
having drawn a line under the Work, 1 write 
down anew the old yeſolvend 302, and bringing 
down the next Cube 348, 1 annex it to the 1: 

- | 302 
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Produdt; i200 under. 
wath the .new teſol- 


that the place of: units 


<p F ſtand under 
the place of hundreds 
TE place of the 
xolyend 302348, to 


ug tothe ngth Rule.) . 
Again, | I ſubſcribe the.. 


pnes. 213k the place , - 
wits,.1n this triple 
: 69.maytand un- 


Ek AGe- of tens 


£0 wit, un- 


—_ dding to- 

the two num- 
ur Re rFars to 
Why 120 and 60, in. 


rde1 
md Tn Von . 


wd ia ſuch manner, - 
þ HASTE quadrate 


Wy under, 3 (accord- 


.of, the root 2, | 
nhich a bo, in ſuch. 


hos of the -- 


the Cube Root: 
2 3 & there will be a new refolpna to wit; 


5302348 ( 202 
8 


[I 


—_ — 


0302 : Reſalvend .. 
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12 
06. 


I — > — 


126  Devifer;;:; 


LE —— 


Ty 


_—_— 
"Ti 60 


12060 Dinifor 


... 2400 
\., 240 
08 


-_- 


; 242408 Ablatitium 


MC 


$9940 


— 


20x, 


Then fquaring the root 20 (that is, multiply: 
| ing of it; by it ſelf) the Product is 490 , which 1 
"| triple or- multiply by 
3,-.and {ubſcribe the 


| 302348 ned | 


the ſam is 12060 for a 


Again, 
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Again, efte&ning the whole reſolvend ,” exc 
the firſt place ( or place cf units ) as a dividend, 
to wit, 30234, I demand how often r (the 
firſt figure of the diviſor towards the left hand) 
is contained in 3 the correſpondeiit' part of 
the Dividend; and thcugh it be three” timey 
contained in it , yet ( according to the firſt Nye 
at the end of the 21 Rule of this Chapter ) 1 dare 
take but 2, for if | ſhould rake 3; and proceed 
cording to the 18, 19, 20, and 21 Rates bf this 
Chapter , a number would ariſe greater thai! the 
reſolvend (from which fuch number ariſits ought 

the gue 


to be ſubſtratted, ) wherefore I write 2 in 
tient. 

Then multiplying the triple ſquafe 1200 before 
ſubſcribed , by 2 (the figure jaſt Rc&t'in the 
quotient; the Product is 2400 z Which I ſabſcribe 
under the faid 1200 (to wit, units nnder units, 
and tens under tens, &c.) Alſo multiplying the 
triple root 60 before ſubſcribed , by 4 (the qus 
drate of 2 the figure laft placed in the' quotient) 
the Product is 240 , which I ſubſcribe under the 
Aid triple root 6 ; taſt of all 1 ſubſcribe $ the 
Cube of the ſaid new root 2 , under the place of 
units or firſt place of the reſalvend, to wit, 
under 8, and having added together thoſe three 
numbers laſt ſubſcribed”, to wit 2400, 240 and 8 
as they ſtand in ranks in the Work, the fumol 
them 1s 242408 , Which beifg ſubducted- from tht 
reſolvend 302348, thete will remain 59940. Where 
fore the Work being finiſhed, I fed 202 to i 
the -mithber of nyities contained in the Cf 
roor of $302348 the numher propounded : af 
becauſe after the extrattion is ended there happens 
(0 
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it» be a remainder , to wit 59940 , I conclude that . 
the Cube root ſought is greater than the faid 202,but 
leſs than 203 3 yet how much it is greater than 
202, no Rules of Art hitherto known will exa&tly 
diſcover, although we may proceed infinitely near; 
x by the next Rule will be manifeſt, 

XXTI. To find the frattional part of the root 
rery near , | ternaries of 'Cyphers, to wit, 00G; 
00000, Or ©00000000, &c. are to be annexed to 
the number firſt propounded ; rhen eſteeming the 
mmber propunded with the ers annexed to 
& bur one entire number, the Extraction is to be 
tiade "according ro the preceding Rules of this 
hpter, and look how many points were placed 
oer the- nymber firſt given, ſo many of the fore- 
tioſt places in the Qnotienr are the Incepgers or u- 
nities contained in the Cube root ſought; and the 
reſt of the places in the quotient are ro be eſteem?d 
a the Numerator of a Decimal fraftion, which 
Numerator confiſteth of ſo many places as there 
were points over the cyphers firſt annexed : ſo if 
$302348 were given as before, to find the Cube 
rot thereof ( according to this Rule) annex Cy« 
phers in this manner. 


$302348,000000 ( 


And then if you proſecute the exttaCtion ac* 
cording . to the Rules foregoing , you ſhall find 
the: Cube rooe ſought to be 202, 43,&c, that is, 
202 ,zz and more; wherefore you may conclude 

t 202 43; Is leſs than the true root,but 202 423 is 

I 2 great 
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greater than it : ſo that by annexing two terns 
ries of cyphers, to wit, 6 cyphers, to the number 
propounded, you will not miſs ,,; part of, an unit 
of. the true root ; alſo by annexing 3 ternaries of 
cyphers, to wit 9 cyphers , you will not miſs ;;.! 
part of an unit of the true root , and in that order 
you may proceed infinitely near, when yeu /can- 
not obtain the true root. The whole operation 
of the ſaid Example here followeth , where you 
may obſerve, that for the more certain and eaſie 
placing, as well of the numbers which. conſtitute 
the ſeveral Diviſors , as of thoſe which. conſtitute 
the Ablatitious numbers to be ſubtracted from the 
ſeveral and reſpeftive Reſolvends, down-right 
lines are drawn between the particular Cubes of the 
_—_ propounded , firſt Aſtinguiſhed by - points 
as before. | 
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oooboo ( 202. 48, &Cc. 


eſolyend 


Iiviſor 


Reſolyend 


Diviſor 


——[|Ablatitium 
ooo|Reſolvend 
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o61/824/Ablatitium 


176/000 Reſolvend 


9721S 


229 


831 


60/72 


033!'52 Diviſor 


$9,935 


11042] 


668'992 Ablatitium 


507,003 


I 3 
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 Inlike manner the Cxbg roore of 2 will be found 
to be near equal to 1. 25992, &c. chat Is, 15339 
and more. | 
XX111, The extraction of the Cube root is pro- 
ved by multiplying the root cubically, to 
The Proof. wit, the roqt being firſt multiplied by 
it ſelf, and then the produ& multiplied 
by the root, the number ariſing or laſt Produc (in 
caſe there be no remainder after the extraction is 
finiſhed) will be equal to the number propounded : 
ſo in the firſt Example of this Chapter, the Cuberox 
$4 being multiplied firſt by it ſelf produceth- 2916, 
which being multiplied again by 54 produceth 
157464,to wit,the number whoſe Cube root was in- 
quired. But when after the Extraction is finiſhed, 
there happeneth to be a remainder, and that the 
root is found as near as you pleaſe #1 Integers and 
decimal parts (by annexing cyphers as in the 22 Rule 
of this Chaprer,) then ſuch mixr number expreſling 
the root, being multiplied cubically , muſt produce 
a mixt number leſs than the number firſt propound- 
» Yet ſo near unto it, that if the figure ſtanding 
1n the laſt place of the decimal fraition in the root be 
wade greater by 1, and the mixt number ſo incres- 
{ed be multiplied cybically, the Product muſt be 
greater than the number firſt proponnded : o in 
the Example of the 22 ruleof this Chaprer, if 202.45 
Þe multiplied cubically it producerh 8301 305.49,6c. 
which is leſs than the propounded number 8302345, 
= if 202.49 be multiplied. cubically, there wil) ariic 
302535. -49, &c, which is greater than the aid 
glyen number. | 
XXIV. The Cube root of a Fraction is found in 
this manner, viz. extract the Cube root of the 
ENS: Nurerator 
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Nymerator ( according to the aforegaing Rules,) 
which root reſerve for a new Numera- 
tor ; alſo the Cube root of the De- bd patog Ap 
nominator ſhall bz a new D:nomuna- fraftios. 
tors laſtly, this new Fraction ſhall þe 
the Cube w of the Frattion firſt propourided : 
ſo the cube root of ;5 153, for the cube roor of 8 1s 2 
for a new Numerator, allo the cube ror of 27 Is 3 
for a new Denomnator. In like mapnzr the cube 
wat of } is 3. But here note diligently , that the 
Ar whoſe cube r00t is required , mult be in its 
| terms before any Extraction be made z for ot- 
teatimes it happens that the frafion firſt given 
tath not a perfect root, alhex, whea ſuch fradior 
is reduced into its leaſt terms, the rgot-thereof may 
he extraCted : ſo 1a this fratton 35 neither the nume- 
rater NOT denominator hath a perfect cbe roor, yet the 
aid 35 being reduced to its leaſt terms. 3, (by the 
fourth Rule of the 17 Chapter) the cabe root of this 
may be extracted, for the cxbe roor of 8 is 2 for a 
new numerator, alſo the cube root of 27 is 3 for a new 
denominator, ſo that .the cube root of ;3 ( which 1s 
equal to 35) is found to be 3. A | 
XXV. The Cube root of a fraction which hath 
not a perfect Cube root may be found near in this 
manner, viz. reduce the Fraction given jiato a DNe- 
cimal fraftion, by the third Rule of the.23 Chap- 
ter, the more places are in the Decimal, .the nearer 
will the root be found, but the decimal muſt con- 


liſt of texnaries of places, to wit, cither.of-chree,ſix, 


Aine,or twelve, &c. places ; then extract the Cube 
root of the Numerator of that Decimal, as if i 
were a whole number (according tothe Rules be- 
fore plyen, ) which root found ſhall be a Decimal 

S 4 expreſling, 


238 The Extrattion of Book 
'Fapinilog near the Cube root of the Fraction pro- 


.Pagnget if the cabe root of 3 were required, I diilnis the 


ſaid 3. into. a decimal whoſe numerator may confiſt of 
rerwaries of places, to wit into this, 66666666666 
68. then *ExtraCting the 'cube roor ghereof , | find 
.8535, which is yery near the cabe root of 2. 

XXVL.- Fhe Cube root -of a mixt number CcoM- 
menſurable to its root may be found in the ſame 
manner as in the 24 Rule of this Chapter, the mix 
number being firſt rednced into an Improper fre 
Etion-(by the 10 Rule of the 17 Chapter.) 
| Sq the cube roor of 12.25 will be found to be 25, 
viz... reducing- 12 42 into- this Improper fraction 
23# the cube root of 243 will be found Z or 25. And 
here the ſame caution is to'be obſeryed as in the 
'24 Rule" of this Chanrer, pz; the fractional part of 
the mixt number, or the improper fraCtion equive- 
Jent urito\the mixt humber, mult be expreſſed bya 
Numerator and Denominator'in the lealt terms before 
any extraCtion be made, © 

"XXV11. .When the mixt number , whoſe Cube 
root 1s required, hath not a perfect cube root, this 
charadter; 4/c: is uſually prefixed before ſuch mixt 
number ;/ſo the cube root of 2 + is thus expreſſed, yC, 
2+: Likewiſe! 4/Cc. 5 denotes the cube root of $ which 1s 
a frattion whoſe tabs root 18 1nexpreſſible by any true 
or rational nember : but if you deſire to know the 
cube roo6 hear of a mixt number which hath not a 

perfett cube root, reduce the fractional part of the 
mixt nuinber'into a decimal (as in the 25 Ruled 
this Chapres) and annex the decimal ſo found unto 
the Integers of the mixt nuniber; then efteeming 
fhe * Aaid” Ingegers with the decimal fo _ 

c 
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ed as one entire number,extract the cxbe root thereof, 
and from the root found cut off always to the right 
hand ſo many places as there were F nas over the 
faid decimal annexed, which places ſo cut off ſhall be 
the fraftional part of the'7oor, and thoſe remainin 
on the left hand ſhall be the Integers of the oor : fo 
the cube root of 2.4 will be found 1.334, and more, 
XX/ 111. 1 might here proceed to ſhew the extra- 
(tion of the roors of the' Biquadrate(or fourth Power ) 
the fifth Power,&c, but their operations being exceed- 
ing tedious, & hardly incelligible'without-theknow- 
ledge of Algebra ;, 1 ſhall only'in this place touch 
upon the ExtraCtion of the Biguadrate-root,becauſe it 
may be extracted by the Rules delivered in the 32 
Chapter, and refer the more curions Arithmetician 
for further ſatisfaftion in this matter, to my Trea- 
tiſe of the Elements of Algebra. t 
XXIX. A quadrate or ſquare gumber multipli 
by it ſelf produceth a Biquadrate num-- AV Q 
ber : $0/4 multiplied þy it ſelf produ- - 79 e947 the 
ceth the Biquadrare 16, Therefore if a _—_ "uw 
number bepropounded and the Biqua- I'd 
drateroot thereof be required, firit extract the qua- 
drateor ſquare root of the number propounded, and 
then extract the ſquare root of that roor for the' Br- 
quadrate root ſought. Thus if 20736 be a number 
propounded,the Biquadrate root thereof will be found 
12 : for the ſquare root of 20736 15 144, and the 


ſquare root of 144 is 12. When the number given 


bath not a perfect Biquadrate root, you'are to annex 
quaternaries Of cyphers, to wit, either 4,8, 12, Or 16, 
CC. cyphers, and then proceed as before; ſo will you 
find the root near,whoſe fraCtional part will be a de- 
cimal, Thus the Biquadrate root of 7 will -be found 
Near 1.62, CHAP. 
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CH AP. XXXIV. 
The Relation of Numbers in Quantity. 


I. ; by far ſingle Arithmetick : Comparatine 
Arithmetick inſues, which is wrou 
numbers, as they are conſidered to have Relation 
one to another. 
Boetins Arith. TI. This Relation conſiſts in quan- 
L. 1. cap. 21. tity, Or quality. 
1. Relation in quantity 1s the reference or re- 
ſpe&t, that the numbers themſelves have one unto 


another : As when the compariſon is made between | 


6 and2, or2andG6- 5and 3, or 3ands. 
IF. Here the Terms er Numbers propoynded are 
always two, whereof the firſt is called the Antece- 
dent, and the other the Conſequent z So. in the 
fixſt example, 6 is the Antecedent, and 2 the Con- 
t: and in the ſecond, 2 js the Antecedent,and- 

6 the Conſequent. 

V. Relation in Quantity conſiſts either io the 
difference,or clſe in the rate or reaſon that is found 
þetwixt the Terms propounded. 

VI. The difference of two numbers is the remain- 

der, which is left after ſabtraftion of 
Difference. the leſs our of the greater : {> 6 and2 
being the terms propounded, 4 is the 
difference betwixt them : for if you ſubtract 2 out 
of 6, the remainder is 4. 
V11, Tre 
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711. The rate or reaſon betwixt two numbers is 
otient of the Antecedent divi- 
ted by the Conſequent : So if jt be Rate or Reaſon, 
ed what rate or reaſon 6 
kth to 2, I anſwer, Triple reaſon : for if you 
fide 6 the Anrecedent , by 2 the Conſequent, 
the quotient is.3 , 2 being contained juſt 3 times 
in6. In-like manner is there ſubtriple reaſon be- 
wixt 2 and 6, for if you divide 2 by 6, the quo- 
tent is 3 or (which is all one) x , becauſe 6 be- 
not. once found in 2, there remains 2 for the 
tor, 6 the Diviſor being the Denomina- 
wr of the Fraftion given you in the Quotient, 
cording to the 9 Rule of the 16 Chapter afore- 
going. 
| 7717. This rate or reaſon of numbers is either 
' | qual or unequal. 
IX. Equal reaſon is the Relation rus 
that —_ numbers have unto one " ""_n 
mother : as 5 tO 5,6 106, 7 to 7, &c, 


x. Here the one being divided by the other, the 
quotient is alwayes an Unic : for if ic be demanded 
bow often 5 is1n 5, the anſwer is 1. 

XI. Unequal reaſon is the relation that unequal 
numbers have one unto another : 
and this is either of the greater to wnequal Reaſor. 
the leſs, or of the leſs to the greater. 

XI]. Unequal reaſon of ahe greater to the leſs, js 
when the greater Term is Antecedent ; as of 6 to 2, 
5to 3, and the like. | 

XIIT. Here the quotient of the Antecedent di- 
vided by the Conſequent is alwayes greater than 
an Unit : So 6 divided by 2, the Quotient is 
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3, and 5 divided by 3, the quotient is 13". 
XIV. Unequal reaſon of the leſs to the greater, 
is when the leſſer Term is Antecedent : as of 2g 
6, 3t0 5, cc. p- 
_ XY. Here the quotient of the, Antecedent diy 
ded by the conſequent is always leſs than an wit :$ 
2 divided by 6, the quotient 157 or x ; and 3 divided 
by 5, the quotient 1s. . W 
XVI. Each of theſe kinds of unequal reafan it 
again ſubdivided into five other kinds or varieties, 
whereof the three firſt are ſimple, and the other 
twoare mixt. Na ” 
XV11. The ſimple kinds of unequal reaſon are, 
1, Manifold, 2. Superparticular. 3. Super 
partient. we | 

X/TIT. Manifold reaſon of the greater to the 

leſs is, when the Confequent is con- 

Aanifold Rea- tained inthe Antecedent divers times 
fon. without any part remaining : as 4 to 
| 2,8 to4, 16 to 8, which is cab 

led Double reaſon, becauſe the leſs is contained 
twice in the greater; ſ06 to 2 is triple reaſon, 8 ty 
2 fourfold reaſon, &c. | 

XIX. Here the quotient of the Antecedent divi- 
ded by the conſequent is always a whole number ; 
{08 divided by 2, the quotient is 4. 

XX. The oppoſite of this kind, wiz. of the 
| leſs to the greater, is called ſubmant- 
S«bmanifold, fold : Examples hereof are 2 to 4, 

| 4 t08,8 to 16, &c. Likewiſe 2 
to 6, 2to8, -2to 10, &Cc. 

XX]. Superparticular is , when the Antecedent 
contains the conſequent once , an 
beſides an aliquot part of the conſe- 
quent 


Superparticular. 
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'| gear; that is, an half, a third, a fourth, -or a 


part, &c. of the conſequent, as 3 to 2, 4 to 3, 
£0 4, 6 to 5, and the like; here three- divided 
A the quotient 1s 1 5, and 4 being divided by 3; 
the quotient is 13, In like manner 5 divided by 


& the quotient is 1 5, and 6 divided by 5 the quo- 
tient is 15 3 Wherefore I ſay 2 and half 2 (that is 1) 
conſtitute 3 : So likewiſe 3 and one third part of 3 
(yz. 1.) conſtitute 4, and ſo of the reſt.” 
-XXIHL. Here the quotient of the Antecedent divi- 
&d by the Conſequent is a mixt number, whoſe 
whole part, as alſo the Numerator of the fraftion 
anexed, is always an unit : as is obſeryable inthe 
camples FS toned: my 

XX1IT. The oppoſite reaſon of this - 
kind is rercioaler Yo - err 
3t04, 4to F, 5 to 6, Cc. 

XXIF. Superpartient is, when the Antecedent 
contains the Conſequent once, and 
telides divers parts of the conſe. Sprpartitas 

=: a5 0.3, 70 5, 704% OH 

tos, 9tOF5, 11to 7, &Cc. here 5 divided by 
3, the quotient is 1 4, and therefore 5 contains 3 
once, and zof 3 for 3 and two thirds of 3 (viz. 
2) conſtitute 5. Wi 
XX). Here the quotient of the Antecedent di- 
ded by the conſequent is amixt number , whoſe 
whole part being an unit , hath alwayes for the 
Numerator of the fraftion annexed unto it anum- 
der compoſed of more units than one : ſo the con- 
terence being made betwixt 5 and 3, and 5 the An- 
tedent being divided by 3 the conſequenr,the quo- 
Uent Is 1/3. 


XXY1, The 
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XXV1. The oppoſite of this reaſon is Sabſupee. 
| . _partient: Examples hereofare 3t05, 
Subſaperpartt® 5107, 4to7, 5tos, 5tog, 716 
11, and the like. 
XXY/TI. The mixt kinds of unequal reaſon are 
Manifold Superparticular , and mainfold ſaperpay 
tient. 
XXVI11. Manifold yo al. 1m tp reaſon is, 
; when the Antecedent cotitains the 
—_— conſequent divers times , andÞbeſwles 
an aliquor part of the — 
as 5to2,10to 3, 17 to4, 21 to 5, and the like. 
XXTX. Here the quotient of the Antecedent dj. 
vided by the conſequent is a mixt number , whoke 
whole part conſiſting of more units than one, hath 
always an unit for the Numerator of the Fraction 
annexed unto it; ſo 5 divided by 2, the quortett is 
2 +, and 21 divided by - , the you 4 4 > 
XXX, The oppoſite of this Reaſon 
= ag Is Sabmanifold Boperparticatar, p. 
2to5, 2 107, 3T0 7, 4 tog, &c. 
XXXI. —_— Superpartreht is, A 
tecedent contains the conſequent d: 
— yers times,, and befides livers puſh 
of the conſequent z as 8 to 3, 17t0 
19t04,28 to 5, &c. 
XX XII. Here the quotient of the Antecedent 
divided by the Confequent is a mitt 
Submanifold ſu- Nutnber, whoſe whole part as al 
perpatrrient. the Numerator of the Fraction at- 
nexed unto it , is always a Numba 
Cn. of more units than one + ſo 8 divided by 
3, the quotient is2 5, and 28 divided by 5 the quo 
tients 5 4. 


XXXIIL. The 
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"XXX/17. The Oppoſite here is Subrhanifold $y- 


| - emuh as 3 tO8S, 5t017, 4 tO 19, 5 to28, 


4 the like. 


_ « And theſe are the ſeveral kinds or varieties of 


the Rates or Reaſons that are found amongſt 
Nuttibers, ſo that no two Numbers whatſoever 
an be named, but the rate or Reaſon berwixt 
them is comprehended under one of theſe five 


kifds. 


CHAP. XXXV. 


The Relation of Numbers in Quality, where of 
Arithmetical and Geometrical Proportion. 

1.4) Elation in quality ( otherwiſe called Pro- 

| portion } is either the refe- 

tence or reſpeCt that the Reaſons of VideFuclid.L2. 

Numbers have one unto another, or 4:5-& 4ffed. 


de which the differences of numbers ©7* © 5 
bave one to another, 


IT. Therefore here the Terms propounded 
ought always to be more than two, for otherwiſe 
there cannot be a compariſon of Reaſons or Diffe- 
rences in the Plural number. 


111. This proportion is either Arithmetical, of 
Geometrical, 


IF. Arith- 
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4K: AUOmieN! Fe oged is, when < 
numbers. ditter acc@xgdang. to; at 
aft gas as 2, 4, 6, 8, 10, &c- 
$. the: common. diftefence ' betwixd. 2 
and 4 43nd, 6.and 8, 8 and 104 &c. . $04, aq 
3» 4»; 6» 7» KC. differ by- .Argthmetical Nagy 
RorTion, 1 being the. common, difference ,beyizy 
Wi 6. 
P. Arithmetical Proportion | is either contingal 
or interrupted. 
YI. Arithmetical Proportion continued is, 
when divers numbers-are linked-t9e 
x. Continued. pether by a continual progreſſion of 
equal differences, Such are the ex 
amples laſt prop6unded , -as alſo thele 1, 3, 5, 
9, Il, 13, &c. And 100000, 200000 , _— 
400000, &Cc. 7 
VIL..In a rank of numbers po differ. by by qt 
metical Proportion continued, the ſum of the 
firſt and laſt Terms being multiplied by half the 


number of the Terms , the Product 1s, rife 
n 


fum of all the Terms : ir being demanded 
many ſtrokes the Clock ſtrjkes - betwixt m 
and-noon.; the Terms ofthe. Fapgredien 1 
queſtion Are Twelve, viz. 1,24 $54 5» 65 7 $594 
10,11,12. for in that order the Clock ſtrikes,w a 
fore if | multiply 13 the ſum of 12, and 1 (the fir 
and laſt Terms.) by 6-( being half the -number 
of 'the Terms ) the Produtt is 78, which s 
total ſum of all the Terms propounded being. 
toperher. 

P11. Or thus , Multiply the number of the 
Terms by the.half ſum of the firſt and laſt Terms, 
—_—_— likewiſe the Produdt will giye you the: $0 


— — —— ——— 2 


- 


AS” Xx. tO 


Þ bs ory 


 —_— 


_— — 
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dal cho Terms: adit 5 P7454 being given, 
their total is 48, for 8 13: and 
firſt and laſt Terms being mukiplied by 6 — 
her of the rerms, the produtt is 48; 
| [X. Thiree numbers bejng given , char differ by 
proportion continued, tlie inean being 
tothe finof the extitabas: ſo 4OrÞy 
ER 6 being doubledis equal to the um of 
7 the two extreams. - 
x. Arithmetical' Proportion maybe wpwards, 
"mx eithet opwands or downd- 


x1. Upwards , when the Tenns of the Pro- 
qreſſion increaſs, as theſe, 2, 4, 6, 8,ito, 124 &c. or 
as I, 2y 34 4» 5, 6, &c- And this laſt rank 
# mote y atrmed Natardl Progreſ- 


'-X11.:Here when the firlt term is alſo the com- 
mon difference of the' terms, the laſt term being 
anded/by the number: of the terms, the pag 
will give you the firſt termi of the rank : 2 
thiecale he firſt terch moliip lied by the num of 
may _ tho laſt terms gp 3, 

9 #2,-19, 18, 21, opowided, wherein 3 
the firſt term as al Fa common difference 
nn Sbe I fay 2t the' laſt term being divided 
by 9the Number of the terms, the quotient is 3 the 
tend contrariwiſe 3 the firſt germ $2 
_ 21 pd Ye mma FEI 


nts = ps bo 20 progreſ- | 
hog-derteals + ſuch as pre 35, 725 29, Diwneards. 


46, 29, 20's And 40, 35s 30, 254 20, 
11%. 


TY XIF. Here 
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: XI; etc, whenahe laſt cefn:is:call] this ol 


yo Rule $35 1 Nondifference Diabetes: abelut | 1 
the: inverſe of (tbr; baingadivitied'; by the Nunhy 
&foregoing., ...', you the ubit{\rerno Again; ]thy Val 


term multiplied Þy/the; oumbaercot; the. 00S! Did. 
SEES EIn- [: 12 2i,boldah 
For GpTns ran 43135; 30, 2552015 
10, 5 being propounded;,:W>Which: 5; in Dork 
Hft term, ard fikewife:the-common wdifierency. 
the terms, -I'fay, 40 the firſt germ being divided by 
8 the number of the terms, the quotient! x 
the laſt 'termznon'Tthe/ptheb»fide: '5:the; laſkuerm 
being multiplied by 8 ,: the product is:49; rhe! fir 
rerm. £1413 DIA ASS. oS 61 6 
_ XV. Acithinetical-” Poopeirtiba: interrupted i 
when the Progreſlion is diſcontinged; 
2. Interrupted.” as in thefeibombers: 244,818 ;.\hae 2 
| ; .. and 4 being; cotnpared-- with: $. and 
-1o differ [according to iArittimetical proportion, 
'but ſodo'not 4 and 8: differ,/for 21s the cqmmon 


- 


-difference betwixt' 2 and-43 Fand 10 ,o whereas the 


-upted. T8244 of IHR 28 Kitc3 3,57 203 1:97 7 
:- XY1: Foir nambers being giveni, thak-differ by | i 


difference betwixr 4 atid B-is 4% -In like manner 6 
14 17, 23,xdiffer by Aritlimetical proportion inter 


' þ nx * 
f *R.. 


-Arithmetical--proportion either continued or inter 
:xupted,-the ifum. of the gwa means is<qual-t0. 


Life 
ſum of the two extreaniisi 5ſd 5, 6,7; Dans of 
ven, theſamob 6. and 7,.:tht two mean numbers, 
equal to the:ſum of 5 anth8;;:;the two ex 


4 @d 
83:29:17, and 23 , being; nid elabed 
14 and 17 being added wgether is equalag the bu 


of 8 and 23. 2 .@1 ,7! 
INTE y JP Gho. 


4 


_ 


2 4 
; 
, 
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x71: Geometrical proportion'is ,' when Uivets 
| upmbers differ according to like Rate or _- _ ”, 
1 reaſon: rhar is, when the reaſons of num-' "ming 
F bers, being comparedtogether, are equal, 
4 $01,234J8; 16,32,-&c;' which differ one from anv- 
4 ther by double reaſon;Are ſaid todiffer by Geomerrs- 
cal proportion,” for as oneis half 2, fo 2/is half 4, 4 
8,8 half 16, 16 half32, 8c. '' -* | 
\XVTIE. Geometrical: proportion is 'ti> 1: Cottinaed:; 
ther continued or.interrupted. -: | | ee Gt 
XIX. Geometrical proportion continued is,whert 
diners) numbers are> linked together by a'continned 
"of the like 'teaſon':;' of this ſort is the 
jlelaſt given :7 foras-1 is to 2,' ſois-2 to 4; 4 
td8,5-20-26,16:t6 324&c.- So likewife the numbers 
$9,278 1; 243,729 &c. differ by Geometrical pto= 
wn; continued,vnz; by: triple reaſon,cach of them 
Kan cchrained three'rimes in-the next number that 
Wow; 1 lg for 5 
"XX. In,numbers: cqutinually proportional frott 
1, the firſt number from 1 1s''the' [root or firſt 
power ,, the - ſecond. is the ſquare or ſecond powety 
tle third the cube or -third power:, the fourth 
the Biquadrate or: fourth power, the fifth the 
aſth power , the ſixth the fixth power, &c. 9& 
Ia this: rank- of numbers, 1.,'3,-9, 27, $1, 243; 
7294 &c. 3is the root, g the ſquare,27 the cube, 8t” 
the Biquadrate, 243 the fifth power,'729 the faxth 
power, &c: | 
XX1; The root 'being multiplied by : it ' felf 
produceth the ſquare , which being hes mries: © 
afain -multiplied by the root produ- . fro” 
oth the cube , and 'fo ,cach proportio- p 311 
tal being multiplied by the roox producerh the 
45 EAI proportion 


- ka. AM 
w——_— "A ai D.T_ C4 TT hs. A Ro. 
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proportional next above it, and then the munben 
comprehended betwixt x, and the laſt number peg 
duced arc called mean  propertionals : fa in. 
Tank of proportional numbers, 1, 2, 4. $, 16,34, 
&c, 2 the root being mulciplied by it (elf pr 
c&th 4 the ſquare, which being again multiph 
of 2 praduceth 83 the cube, then 3 being: multi- 
ied by 2, the product is 16 the biquadrate,, and 
{> of the reſt jn their order, and here 2, 4, 8, and 
16 are the mean proportionals in the rank pro. 
XXIT1. If you multiply the root by it fſalf, and 
conſequently the ſubſequent number 
by themſelves, the numbess inter» 
Res a. Cepted betwixtiand the number laſt 
wo, pot produced may not unfitly: be: called 
continual means : ſo 2 being gira 
for the root, multiplied by ir ſelf, the 84 
which being again multiplied by it fel 
£6, then 16 in like manner ſquared produceth 26, 
which likewiſe multiplied by it ſelf produceth 
653536, I ſay then that 2, 4, 16, and 256 are conth 
nual means betwixt 1 and 65 536. | 
. XX110. The continual means e hended be 
twixt any number given and 1, .are diſcoyered bya 
continued extradtian of the ſquare roots ; for-exat 
ple,65536 being given, the root thereof extraftedis 
256, whoſe roqt is 16, then the root, of 16 is 420d 
the root of 4 is 2 ; ſo thatat laſt I find 256, 16,4 
-and 2 to be continual means 'interccpted betwi 
65536 and 1 as before. 

XY. In numbers that increaſe by Geometth 
cal proportion continued , if you mulziply the 
laſt zorm by the quotient of any one cf gown 

Y 
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drided by tnother term:, which being lefs is riexr 
tmco ity and 'then dedicting the firſt term out of 
that product; divide the remainder by a number 
berg leſs = Bo l _ the haſt 
quotiend will give you the total of all theterths 
pounded in the progfeſfisn-; fo this yank 5's 
3, 54/462 ,-486, 1453 , being = 
wherein the proportionals diffet by ſubtriple pto- 
portion; I-Hrft take 2 and 6 the two' firſt terms, 
nd dividing 6 by 2; I find the quotient 3, where- 
kote multiplying i458 the laſt term, by 3 the quo- 
tiene, the =o 4374, vat of which if 1 de- 
| terth, the remainder is 4372, which 


dat 2 the 
king divided by 2 (viz.' a number which'is ati u- 
uit leſs than 3 the t) the lift tient 


& me 2186 , which is the total ſam of the pro- 


XP Thee: ue pe being given.tle ſquare 
of the mean) is to the produdt of the extteams : 
{0 4, 8, and 16 being propounded, 8 times'9 being 
64, is equal to 4 times 16, whichis likewiſe 64. 

XXVI. Geometrical proportion interrupted is, 
when the progreſſion of like reaſon 
s diſcontinued , in ſuch ſort that 2. Interrupted, 
four numbers being given, the like 
re.ſon is not found betwixt the ſecond and third, 
that is betwixt the firſt and ſecond, and the third 
and fourth ; of this ſort are theſe numbers 2, 4, 16, 
32, here as 2 is to 4, 1o is 16 to 32, for 
they differ by double reaſon ; bur as 2 is to 4, fo 
Isnot 4 to16, for 4 and 16 differ by fourfold 
reaſon, 4 being contained 4 times in 16 : ſo like- 
wiſe 4, 8, 8, 16, differ according to Geometrical 
proportion interrupted, 

T0 XXTIL. 
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XXFII. The numbers of Multiplicatiqg and Dj 
viſion are proportional ; for in Multipheatjon,1as 
x is to the Multiplicator, ſo is the Mult dn 
the product, or as 1 isto the; Multiplican ;ſ6iis-thy 
Multiplicator|/to the product : Again , in- Diviſion 
as he! Diviſor 1 istQ 1, 10 is the Dividend to. the 

uotient.; ,or as the Diviſor js to the Dividend, h 
1s 1 to the Quotient. | or! 1 149797 1 

XX/111. Four proportional N embengwhael 
being given, the produdt of the typIngeas 1h 
to the produet of the two extreams : Sale; 44360} 
being propounded, 4 times 16 rig Is 64s equal 
tS 2 times 32, which is likewiſe 5 it ods © 

Here endeth the firſt, Book, bick cahtgineth all 
that is abſolutely neceſlary., for thepfull yoder- 
ſtanding of common or ragtical Aruhmetiphs 5 $1.14 
deſire to ſee how the {ame is 7 pans 
or borrowed numbers; called Lo arithm 
ruſe Mr.. Winoates Second' Book, beiog A ; cſi 
Treeife of Pe Arrromprichs | 


fi 


" 


APPENDIX | 


Choice Knowledge in Arithme- 
tick , both Prafical and Theoretical ; 
the Contents whereof are expreſt 
in the following Page. 


Compoſed by Fohn Kerſey. 


Teacher of the 


MATHEMATICKS 


At the Sign of the Globe in Shandoi- 
Street in Covent-Garden. 


pr EE 


Vox audita perit , litera Scripta manet. 
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\PPENDIX« 


=p Money, and the 
Tables to value Annusties, 
ation af the 


" 


. 504 to. exerciſe 
hnetic, to which allo are 


prottZic ſtzons, about the Menſu- 
ration of Superficial Figures and Solids.» WIR 
Gaging of Veſſels. | 


11, Sports and Paſfromer. 
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An Explication of ſuch Notes a 
CharaFers, which for brevity 


Take die"lnfed inOrbs AT: 
_ 


;['6 5 
hom 
*G Ig 721 5 be 


- oe is _ be added to 3 : i alſo = no 


th 
$'1:41 Is, 


Thi=ts wny pn of Sdbrutn, Ak 
ch fatbi vet Co as to be fhbrtz 


mifleth -the Lt oe _ &, Wd 2, or '2 rp 
ſubtra&ted from 6, +> mens 7 - 


This x is #igaof Fat licatio?;" fipnifying FE 
the number” whith prendcfnck Nign {5 ro | 9 
tiplied irito; orby the nombet fofſowir 

ſo 3 x 4 implierh" that” $'is*'to/berlyhtiplt $550 
lkewiſe by 3 #'4'x 8 ts underſtb6d the contimul mul- 
riplitation of the" .numbers-2z 4; and* 85 viz, 3 
i- tobe miiltiplied by 4 ;- #d- the produit. 'is 
robe multifhied: by 8. ' Sometimes alſo the faid 
Fen hath reference to as many* of the -prectding 
or following numbers as haye a little line placed 


over them; ſo 3x 2+6'or 2Þ46x 3 ſignifieth that 


3.35 tO be multiplied by the /#-m of 2 and 6, _ 
| wiſe 


Appendix. os Jo7 
wiſe $——5; £3.07 3.x ——5_imwplicth that, 2. is 
10 be multiplied þy the deference-between,8 and> 5.2 
Moreover if A-and B repreſegt;uyo numbers;:then 
Ax B or AB implieth the product of the! gwltipli- 
cation of thoſe numbers : Likewiſe B-C **A'fip- 
| zifieth the product ariſing from -the / multiplication 
of the exceſs of the number Babovethe numberiC, 
by! (or into) the number A: Again, if A'B-and 
AC repreſenttwolines, then-TI A B x ACH 
eth a rectangular Figure or long'ſquare made of the 
lines AB and A C.  *f © 78013 125 
»"Nymbers placed: as'you ſee \jni the: 2) 48 ( 6 
Margent denote a Diviſor, '2 Dividend. © * © 
and a ant to'wit, 3 the Diviſor, 18 the Dive 
dnd;and.6 the Quotient ; the like is to beunderſtood 
of other numbers ſo placed. | 
"Numbers placed ks manner of a fration de- 
note a quotient , which ariſeth from dividing the 
2x5Xx6 
-—15 equal to 


Numerator by the Denominator z {0 


3 x 4 
the Quotzent , which ariſeth from diyiding the pro- 
dt of the continual multiplication of 2, 5 and 6 by 
RR of 3 multiplied by 4. 5 
our numbers placed as you fee in 2.4 ::6,12 
the Margent are Geometrical proportio- 
nals, viz. AS 2. is t04; ſo is6 to 12: or if 2 give 
4, then 6 will give 12. Sometimes alſo they are 
OO "ih OY OUR Hs 
This = is a note of equality or equation ;, 10 by 3 
t4=5 +2 is ſignified that the ſum of 3 and 4 is 
equal to the fm of 5 and 2 : alſo 79—3=9g—5 
lgnifieth that the difference between 7 and 3 Is 
©qual to the difference between 9 and 5 ; that is, 7 
leflened 


Append, 
vat leaves the ſame remaitder;as 9 lefſbhg 
4#/3'=2'12 leplieth that the proud 
ny 3 2, Fo 12. Wye. 
> Thi is a ſign-of major if ing thi the 
rn fgncis greater thay 
Si on 20s Oe 20s = bakers 
Wat 5 I8 greater Tnan 3. ::- 190 
Fo Thy Is bp minority, ceniting that) th 
namber on the Jeſt hand of fach ſigns: lefs: that 


pamber'0n the right, hand thereof 3 1d 3 < 5 impli 
NEST E 1 

| ry Or / 0. re 
Dug ec Fer Tom $ i6y-Jo y/ 1440 


pliesthe ſquare xootof 144, towit 12; © 


Alfo this 4/ c. ſignifies the cube xvot of the tm 
ber which follows it, So ,/c- 1729 fignifies th6 
cube root of 1728, which cube roo. will be fond 
to de 32. | 
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CHAP. I. 
Of Contrattions in the Rule of Three. 


\Uch as are well vers'd in the Parts 
of Arithmetick, which have been 
fully laid open in the precedent 
Book , and are mindful of the 
Notes or Symbols before ex- 
plained , will find no difficulty 
m the 1, 2, 2, 4, 5, and 10 


_—_———. Chapters of this Appendix, 
wherein divers ;computidions operitions no leſs de- 
lightful than uſeful are methodically handled,and the 
reſt will be a ale foch a5 ae bas muy Wo 


qQuainted with Geometrical demeonſtr | 
It. To repeat tho brief eyes of Aly Mabghewion | 
in the 10, 11, and 12 Rates of the 
& thoſe of Divs/on, inthe r1, 15, and 16 Fo apt of 


the 


310 ContrattÞ:ons in Appendix, | 


the ſixth Chapter aforegoing, would be a ſuperflugy 
work; and therefore I ſhall preſuppoſe the Ready 
to be-throughly acquainted with them, as alſo with 
competent knowledge in the operations of fraCtions 
both v#lgar and decimal. | 
11. It will be no ſmall advantage to the Prattical 
eArithmetician, to have by heart not only the com- 


----, mon. Tablg of cath 
| but thisalfoinfr 
_ to theendithagwhega 
| 43 ber is given to be multip 


x 12 — 4 60 or divided by 12, (which 
72 happens in the Redwton of 
84 ſhillngs to pence and the con- 
96 verſe) theprodutt Or quotient 
i 108 may be written down in une 
 lineonly, as inthe Examples 
following.” - 9 WW 


© BI Gab wD 
__ — 
da, 
ui 
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3472 A736 Ys 

1.2  GI3 7 B06 

32) . 41664: (.3472 12) 56832 (4736; V 
* IH... When whole number is giyen to be.divided 
by a.Diviſor, ; which, is equal to. the produtt of the 
Multiplication of two. ſingle figures , inſtead of d 
by that Duividor you may firſt divide by one. 

0 Fe-lingle figures, and then divide the quotient 
by Theother, ſo.will the laſt quotient be the ſamess 
whs Diviſion hah been. finiſht'by the Diviſor firſt 
I thus if 3466 farthings be given to be reduced 

Lo [hi mgs, becaule 8 x 6=48 1 firſt divide 2466.0} 
' 


— 
a 


«. 
” 


=> £25 $58 T7= SED 


+ = & 1] = 


h 
0s 
1 
|» 
h 
y 
| 
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That. 
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8, © carrgypety , for 5 ) ks 
«aeW'ds Gel8 4 ard 2: far- £ (a 
_—_— _ _ W SY. 'Y 
the aid 433; by 6; f0-there 5-67) 433 (925.2 5 
yill axife=725 3-07 72 ſhi dee 
lings 2 pence, which with the 2, farthings' remaining 
&-tbe firſt Divifor make in all 72's, 2 22:d:i which 
þ.theyery quotient, when 3466 farthings- aredivk 
&&dby, 43. Note-that you are to reſervea farthing 
for. every unit remaining of the ficſt Diyiſion;by & 
aad two pence for every unit remaining of the ſt» 
cond Diyiſton by 6. The reaſon-of the operation 
isevident, for L of. TDIx- | 2 71 
In like manner, if 7136 pence are given to be re- 
guced into poands, becauſe 240 d.= 11. alſo 6'x 406 
=240;therefore if 7136 pence be ficſt divided bys6, 
the quotient will give 1 18g ſix pences, and 2 pence 
remain ;, then if 1189 be divided by 40, (that is by 
4 after 9 the laſt place of the Dividend towards the 
right hand is cut off) the 
quotient will be 29 /. and 6) 7136 
there will remain _29 {1x K-62 
pences,or 14 5:6 4.which 40) 118]9) 29-: 14 : $ 
together with the 2 pence | 
tempining of the firſt Diviſion, 'and the ſaid 29 /. 
-tyakes in all 29 /.: 145. 83 d. which is the ſanie 
with the quotient, when 7 1 36- pence are divided by 
1240, for FR of + = ag T4 


n | | F736 v2 2 gt, 
.:-Again, ſuppoſe 3463 pence are given to be redy- 
ſeed anto ſhiltiogs , foratkmuctyps: 4 x 3=12, I firſt 
«divide 3463: by 4, ſo there will-arfe 865 for a new 
Dividend agd. 3. pence-remain : then -1 divide the 
laid 865 -by 3 ſo there will ariſe 2838 + or 288 s. 


JIz Contraftions in Appondil 
4 d. _ with the 1 
3463 | pence re rem 
9 " Ow" Bake 288 « 1 4. which 
3) 865 ( 288.7 the ſame with ther 
| tient, when 3463 peg 

are divided by 12, for 4 of 4=;4. 

F. In the Rule of Three as well direCtas inverk, 
when the Diviſor wich either of the other two gþ 
ven numbers may be ſeverally divided by ſony 
common tmeaſure, without leaving any remainde, 
LT” taken for new terms, and pts 

g in like manner as often as is poſſible, the 
operation according to the tenth Rule of the eighth 
, Or the ſecond Rule of the ninth Chaprer, 
wilt be much contraRed : {o if it be demanded wh 
52 yards of Cloth will coſt at the rate of 21 1. for 14 
yards ; the Anſwer will be found 18 pounds; ib 
manner following. | 


Y- E. y 
LS oe BE: 10 
S ooo" Y #90 FzZ 
kc 9 '-« 20%' CW 


IT the firſt rank you may obſerve, that the Dir 
for 14 and the ſecond term 21, being ſeverally dit 
ded by their common meaſure 7, (the three" new 
terms in the ſecond rank) will be 2, 3, 52. Again 
the fecond rank the Diviſor 2 and the third tel 
$2 being ſeverally divided by their common mea 
fure2, the three new terms (i the third rank) will 
de'1, 3,26, Laſtly, working wit. theſe accordny 
tothe Rule of Three deref?, the Anſwer to the queſt 
on (or fourth term) will be fonnd to be yr 4 

1 notnt 


oF. 
d 
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| { Another Example, If 21 men will finiſh a work in 


dayes, 'what ' time muſt be allowed to 12 mert 
the finiſhing of ſuch a work ? Anſwer , 28 


men dayes men 
21 » + 16 * 4 © I2 
* os DB «06 


4 
Y co. | 4 ++ 1 (28 ors 


I the firſt rank you may obſerve, that the Divi- 
by or the rule is inverſe) and the firſt term 2t 


| king ſeverally divided by their common meaſure 3, 


three new terms- (in the ſecond rank) will be 7, 
64. Again, in the ſecond rank, the Diviſor 4, 
ad'the ſecond term 16, being ſeverally divided by: 
tir common meaſure 4, the three new terms in 
tte third rank will be 7, 4, 1. Laſtly , working 
ith theſe as the Rule of three inverſe requires, the 
=— the queſtion (or fourth term) will be: 

28, 

VI, In the Rule of three, as well direct as inverſe, 
fen the Diviſor and either of the other two 
terms are fraftions havirig a common denomi- 
tor, the ſaid denominators may be rejzCted, 
ad their numerators retained as new terms : ſo 
Lit be demanded what is the value of 7 of an 
Hh; when 4 of an E/l are worth 66 pence, the An- 
tr will be found 1 54 pence, and the Work wilt 
kad 25 you ſee, 
Moto: | FP 
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Another Example. 1 3.4 yurds of Scazlve doth 


coſt 81. 15 5. what.is the price of one yerd at. thy 
rate? Anſwer 21. 6 5.84. 


5 Bw WP L. 


VII. In the Rule of three as well direct as java 
when the Diviſor only is a fraftion, either of the 
other two terms may be reduced to a fractionof the 
ſame Denominator , and then the Denominatog 
may be rejected, as before in the ſixth Rule, at 
when one of the three given terms is a fraftion, and 
is not the Diviſor, the Diviſor may -be reduced 
a fraction of the ſame Denominator with the: ftz- 
Ction firſt given, and then the common Denomins 
tors may be likewiſe cancelled. 

An Example of the firſt Caſe ma no_ ifz« 
a yrd colt 14 5. what is the price of 1 yard ? Anſve 
16 ſhillings. 


yard (ſhit. "_y | 
Ty +++ Ip 000 6 
"IT bh ave 


7 woo Io « { 16 full. 


An Exanyle of the ſecond Cafe ; if of ſtuff whid 
het 2 yard in breadth , 7 yards in length ul 
ea Garment ; how mich of that ſbuff which s 
one yard in breadth will bs fofficient for the fam: 


purpoſe ? Anſwer 5 4 yards. 


Rue 
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Z-e+ 7. .+4(+-.SOT5H 


OWHAE I 
Rules of Prattice by Aliquot parts. 


1 A N Aliquet part takes its name from the £4: 
3 tine word aliquoties, for (according to Ex+ 
ad) an aliquot pare is of a greater number ſuch a 
- which being taken (al5quoties or) certain times 

h preciſely conſtitute that greater number;ſo 3 is 
at al:quor pare of 12,for 3 taken fonr times doth ex- 
aftly make 12, without any exceſs or defect, in like 
IO I pee 20, becauſe 4 taken 5 ® 
times doth preciſely make 20 ; but 7 is not an ab- 
quor = of 20, for 7 taken twice doth want of 20, 
= ing 


_ >» —_ _— Www  _ ww w»3© CTY CT . v v a 
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taken thrice doth exceed 20 ; this kind 
pare laſt mentioned is by Euclid called pars ali- 
a1, of which there will be no uſe in this place. 
| T7. When the Rule of Three dirett hath 1 or an 
meer for the firſt time, ir is commonly called a 
of Praftice, either from the great uſe and pra- 
tice thereof in common affairs, or elſe for that 
ons of this nature, may be reſolved by operg- 
flons more ſpeedy,and practical than thoſe of the 
Ine of Three, . 


U 2 ' 111, The 
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111. The choiceſt of theſe Rules of Praitice oY 
be reduced to 5 Caſes, 41z. 


1. Of ſhillings under 20. 
When the price \ 2. Of pounds and ſhillings. 
of 1 or an In-4 3. Of perice under 12. © 
teger conſiſts. ) 4. Of ſhillings and pence. 
5. Of —_ ſhillings, pence, 
with parts of « peny. 


All which caſes with others of the like nature are 
handled in their order. | 

IV. Any even number of ſhillings is either 5 
2 pound (that is 2 ſbillings,) orelfe is' compoſed d 
yesl- (to wit 2 5. ) taken certain times : {0 85, is 
compoſed of 45 /. (or 2 ſhillgs) taken. four time 
im like manner 18 5. is compoſed of 45 /. taken nine 
ri1mes. | 
YV. When the price of t, or an integer of what 
name ſoever, is 2 ſhillings, the price of as many It- 
tegers as one will of that name is diſcoverables 
firſt ſight, to wit by accounting the double of the 
hgure which ſtands in the firſt place (towards the 
right hand) of the ſaid number of Integers, 8 
flullings and the reſt of the ſaid number as pounds: 
ſo 345 yards at two ſhilling 
yard fhill, yards, the yard will coſt 341. 10% 
1 .. 2 .. 345 for the double of 5 is 19 
— . — which I write down aparts 
Anſwer 34.1. 105. ſhillings, then eſteeming the 
remaining figures rowardstht 

left hand, to wit 34 , 4 an entire number 
pounds, the Anfwer will be 347. 10s. This coir 


traction is nothing elſe , but dividing the = Wnt 
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| trrof- Integers, whoſe price is required by 10, 
More examples hereof are theſe ; 


0%. ſhill. oz. 
io nn 2007 


— 


L. $, 
Anſw, 295 .. 14 


b 


yard _ſhil, yards 
TO 


-. 120 
l. 5, 
Anſw. 12 .. 0 


YI. When the given price of 1 or an Integer 
$any even number of ſhillings greater than two 
ſhillings, multiply the number of Integers, whoſe 

ice is required, by half the given number of 
billings, with this caution, that the double of the 
figure which ariſeth, in the firſt place of the = 
(> de written apart as ſhillings, and the reſt of 
theprodu& as pounds : ſo if it be demanded what 
218 yards at 8 ſhillings the yard will amount unto, 
the Anſwer will be found 
674. 45. for I multiply 9 &- 

218 by 4 (which is half $ "WT TOY 


the given number of ſhil- 4 
) laying, 4 times 8 is 6 - 
32, bere the double of 2 87: 4 


| {to wit, of that figure 


which is to poſleſs the firſt place in the produR) 

84, which 1 ſet apart as ſhillings , keeping 3 in 

. And for the three tens, again 4 times 1 is _—_ 
| 3 WI 
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with 3 in mind makes 7; laſtly, 4 times 2 makes, 
ſo 1 conclude that the Anſwer to the queſtion 
87 1. 45. The reaſon of this contraction is evident 
from the fourth and fifth Rules aforegoing, More 
examples of this Rule are theſe following. 


yard 5s. yards 
Tt 640 3 200 


[ ——_— 


L. s, 
Anſw. 305 ..4 


yard 5s. yards 
I.. + 18... 230 


[3 
Anſw. 257 .. 0 


#11. Any odd number of ſhillings is either cot 
gd of ,z3L. (or2 5.) andof ,; 1.(or 1 vt ale 
is compos'd of ;; }. (or 2 5.) taken certain time, 
and of .+1. (or 35.) So 3/5, is compord of 2% 
and. 1 5. * Alſo 7 s. is compog'd of ' 2 5. taken'thid 
kimes and of 1 x. Likewiſe 13 7. is compos?d of 2 
taken fixtimes and of 1 5. "1 
VIII. When the given price of 1 or an Int6 
ger. is an odd number of ſhillings , work forthe 
greateſt even number of ſhillings contained i 
that odd number, according to the fifth or ſoxth 
Rwle aforegoing ; then fox the odd ſhiViag remait 
ing, take ,5 of the number of Intepters, who 
price. is, required (hy the 16th Ryle of the fixt) 
Chapter of the preceding Book, ) Theſe two rt 
$lts added together give the Anfwer to tt 
WE TO. n_ 


3x 


25 i375 S=+2 


Ohap. IF. by Altquot parts. 3r19 
eſtion : ſo if it be demanded what 2344 ounces 

2t 13 5. the ounce will coſt, the an{wer will be 

found 1523 /. 12 5. For if ( according to the ſixth 

Rule of this Chapter) 

[ multiply 2344 -& Bol SG. oe. As or 


(to wit, by tal oo IY 2344 
remainder , when -one 6 
| abated from 13 rhe ——— 
yen number of fhil- l. Fs 
lIngs) there will arife 1406 ,.$ 
1661 8,s, Then ta- 117. +4 
in 72 : of 2344, there _ —— 
arte 1171. 45. L. L 
which being added ro  Arnſw. 1523. 


the former product 

gives 1523 1. 12 5, for the anſwer to the queſtion. 
Note, 'When 5 ſhiltm nf given price of 1 

or an Integer, whe bri wil be to take 2 wk or 

the number of rAairagg ofe value is r 

for ſuch quotient will Bri the pounds an 

livgs, which anfwer the queſtion : ſo 234-7 o_ 

it'5 5, the ounce amonnt unto 536 /. 15 s. for Z 

02347 is 586 4 or 5861, 15 5. But when the iven 

price of 1 is any other odd number of ſhillings, 

this eighth Rule will be as compendious as any other 

whatſoever. 

More examples of this Rule are theſe following, 


Rules of Praftige Append, 


yard hill. yards 
x I 0 0 I7 * + 6 3435 


———————_ ___—_—_ — 


Anſw, 293 $6.04 


IX. When the given price of 1 or an, Integer 
conſiſts of pounds and ſhillings, firſt multiply the 
number of Integers whoſe price is required, by the 


number of pqunds in the ſaid given price , and. 


ſubſcribe the produCt as pounds z then, proceed 
with the ſhillings in the ſaid given price, according 
to the ſixth or eighth Rule of this Chapter, and hs- 
ving ſubſcribed that which ariſeth under the afore, 
faid product of pounds, add them all. together 
for the anſwey of the queſtion ; ſo if it be demaud- 
ed what 328 hundred weight will amount untoat 
2 |. 17 5s. per C. ( or one hundred weight) the «- 
f=er will be found to be934 4, 16 5s. as by the op: 
Fation 1s evident. | _ 


fol 
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Chap. II. by Aliquot parts. 32T 
More Examples to illuſtrate this Rule are theſe 
following : 


EL s 
: 645 . 
38.. 14 
6.. 9 


Anſw. 690.. 3 


X. Any number of pence under 12 is either an 
Aliquot part of a ſhilling , or elſe compog'd of A- 
liquot parts thereof; ſo 3 penceis an Aliquot party 
towit, 4 ofa ſhilling. Likewiſe 4. is 3 of 12; more- 
over 5 pence are compos%d of 2 Aliquot parts, to 
wit, of z pence. Which is 5 of a ſhilling, and of 2 
pence which is 3 of a ſhilling; all which will readily 
appear by the following Table. - - ob 


Rules of Praftice 


| 
| Pence. Aliquot parts of a Shilling. 
I xx (or;ofz) 
.1.z J 
2 o 
, 3 x 
4 JE 
5 $433 
3, z 
7 7" IT 3 
8 T7. $43 
Q 'B 272 
10 | £05544. 
12, SCAT. WF Fake , & 
F to bon mE HE 12H Go 
1i | SOSILLE tal. Cad das"; ES SOLES wit 
- "817: When the given price gf 11 oe! an integers 
oa Aliquar part” of » ſhilling; divide the - nu 
berof nga whoſe yatne is required by the dene- 
piitatotiof ſuch n oo] nn, © will the quonent 
be the number of- thi which anſwer the 


queſtion, which number of ſhillings (when there is 
occafion ) may be reduced to pounds by the brit 

ay of dividing by 20 : fo if it be required to 
nl what 2686 ounces at 4 pence the ounce will 
mg amount 


. 


2.” 0+ 5 0. 


— 
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amount unto z the anſwer will be found 447. 15 9, 

4d, for fince 4 4. = aliquot part,' to wit, 4 of a 
hiflng, I divide 2686 by 3, adage 
895 F4- 'orBg5| 4 '{4. which ſhillings divided 


by 20, give 44%. 15's. 4d. for the'! +0 the 
neuro louet Boa 
095 & ate. 
ik fv 4 & '.''« » » 2690 
nct2 | > 
20) 89} 5 ..% 
, ITY $08 x 4 


More Examples of this Rake are theſe following, 


: yard 4 yay. 
a r ods | © '... 759 ' 


th. 


fr 0 Nafli © Th ® © RE 
20) 3719 .., $0014 26 
Anſw. 18 .. 19 .. 6 


4 —_— —— NY — — —_— 


yard &. * yards 
I... Þ} - - « 204 


' ©» Hnfw. =. ſhillings, 
XI. When the given of an Integer is com- 
je of aliquot er of tiling divide _ _ 
r of Integers, who ce is required, e 1e- 
veral denominators of rhe w_ contained 


parts Con 
1 the given number of pence, then add the ie” * 
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together, and. the ſum ſhall be the number 


which anſwer the queſtion : ſo if it be de. 
mand vi d whas 2347 yards of linnen cloth will coſt 
_ the yard; the anſwer will be found $$}. 
_ "> ow For ſince 9 4. is compov'd of 64. and 3 d, 
to wit, - ofthe Aliquor parts 5 and: 4 of a ſhilling, 1 
firft divide 2347 by 2 (the denominator of the ali- 


yad A&d. yarde: * ky 


quot, part-5 ) ſo there 
ariſeth 1173 5, Or 1173 
5.6d. Again, dividing 
the ſaid 2347 by 4 (the 


- denominator of the 6- 
. ooranan pot part) there 
e 5862 


will ariſe 5862, or 586 


4 8. 9.6. which, rwo quo- 


tients being added toge- 
ther give 1760 z. 34. 


. or 88 /. os. 3 d. which 


is the anſwer of the 


queſtion. Moxe Examples to illuſtrate this Rule 


ep 
: Zn T 


"I; = 


by Altquot parts. 


OL. a. a>. 3, 


_ 
20) 49]5 & &<. 
Anſw. 24 1520 


X11]. When the {given price of an Integer con- 
fiſts of ſhillings and pence, firſt multiply the number 
of-ntegers whoſe value is required by the ſaid gi- 
yen number of ſhillings, and ſubſcribe the produ& 
8s ſhillings, then divide the faid number of Inte- 
ers by the ſeveral. denominators which are corre- 
Fondent to the aliquot parts contained in the gi- 
ren number of pence, and ſubſcribe the quotient or 
quotients underneath the aforeſaid product of ſhil- 
lings, all which being added together give the 
number of ſhilliogs which anſwers the queſtion : ſo 
if it be demanded what 347 yards of cloth will 
coſt at the rate of 
75. 10d. the yard, yard 5. d. yards 


the anſwer will be l 77 $0. 2 
found 135 L. 18 5.2 4. mnt mn 
for firſt 347 being & < 
multiplied by 7 (the 7.x 347= | 2429 
fuven number of 2 ) 347(-- 173'.'2 6 
illings ) produceth 3 ) 3476+; 115 : 8 


2429 ſhilling then — — 


dividing. 347 by 2 20) 2711S +2 
and 3 Everally, + A—r_ lo. &. 
cauſe 10 d, Is com Anjw. 13.5 © 18: 2 


pogd 
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poyd of ; and 5 of a ſhilting) the quotients- willh 
1733and115 x, that is 193 5.64.and 1153, 84, Lf 
ly, the ſum of all is 2718.24. or 1351. 18s, 24, © 

More Examples of this kind are theſe. 


yard 3s. of. yards 
L ooo IJ: 3:90. $40 


LS 
——__. wy Sua—_ — —_tdit-4 —_— 


— = on 


— — 


$, 
3780 
eg a afhes | $540. 
2) 94%; _ 2 

4) 340(--} 235 


Anſw. 226,, 18:6 


XIV. When the price of an Integer confiſts of 
ſhillings and pence, and that ſuch ſhillings and 
pence joyntly conſidered do make an aliquot part 
of a jonny it will oftentimes be a Wiefer way than 
that inthe laft Rule, ro divide the number of Inte- 
gry, whoſe value is required, by the denominator 
of ſuch aliquot part, fo will the quotient give the 
aniwca 


5 > T2 242Es29 = 37 


- . &S & =» + 3— 


Wt Erntanrelh 
afjver tO in '} 

ny] fv if OY fi demanded what 767 yes 
ab; <olt x the rate of 6 7. 8 4: the yaxd,the 
io foand 253 135. 44. For ſince 6 4.9 & as 


10. wit, 4 
— k divide = BY Go 


167 by 3, ſothere ari- .6: KT 767 
ſeth in the quatient | "Sion "iy 
potions g 3) 167 (255-413: 4 


fer of the queſtion. Noe that the Aliquot parts of 
; pound convenient for ths Rule are © theſe expreſs 
1 the following Teble. 


| 
> 


i dT © Aliqu ow Parts ; of 4 pound. 
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Xy. When the given price of 1 or an Integer con- 
liſts of pounds, ſhillings and pence ; reduce the ſaid 
pounds and ſhillidgs all into ſhillings » then pro- 
ceed according to the 33 Rule of this Chapter : So 
$17 C.at 3/.:17s. $d. _—_ will be found to amount 
into 2001 /. 4 s. 5. d. tor having reduced 3 7. 17 5. in- 
0774. I multiply 517 by 77, and wsite down the 

particular 


"7 >  ' Tt I hs =, 
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particular produQs; then for the 5 pence which x 
compov'd of the aliquot parts ;and ofa ſhilling, 1 
take 3 and + of 517, and ſubſcribe the quotientsor- 
derly underneath the'aforeſaid produtts: Laſtly,ad. 
ding all together the ſum is 40024. s. 5-4. or 20011, 
4 5. 5 d, for the anſwer of the queſtion. | 


== | SS SS -S 
I 0 3.17 3 Y +» SI7. 
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T7] XxX g17=g aon 
4) 517 (-. 129:34 
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More Examples of this Rwle are theſe following, 


C. 6: 4&4 a. C. 
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I13 X* 3=9 108, | he 
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by Aliquot parts. 


l, 8. d. C. 
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JO x 84=4200 
: 42 


DR — 


ls: | L f, d. 
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Note, whenthe given; price'of an Integer con- 
liſts of certain pence together with + d. or } d. It will 
be comvenierit-to take-due aliquor parts of the num- 
derof Integers propounded for all the given price 
of an Integer except 1 d. and the faid + 4. or } d. 
thei» for -that peny,: and-Z 4. take x of the ſaid In- 
teger-proapqunded, and if there be yer: a farthing, 
take x of the ſaid quotient which ariſeth by taking 
73 both which quotiencs give the value in ſhillings 
Crreſpondent to 1.2 4. this will be evident by the 
tollowiog Examples. l 
| > | yard 
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3) 326(..| 108 .. 8 
4) 326(..} $1..6 
3) 326( + [.- 40 ++ 9 
6) 40(-.j} 6+ 8 
6) "a ©... 12 


HOWIE" [7 $, 4 


20) 255 | 0(127 3; 1950) 
YP1. When the price of -an Integer is-give 


and the price of many Integers of the fame nalt | . 


topether with + or 4 or 4 of an Integer is Ie 
, the value of thoſe Integers may be firſt 
by fome of the precedent Rules , and then for the 


price of + of an Integer , take + of the given-Þ" | 


* 6 
— _ 

F=rt 

ws oo =—_ 27 


FEE, 


@ 


3 


E 


If Chaps 11- &y Aliquot parte. 33Z 

"| if an Integer; likewiſe for * of an Integer, take 

{| {of ahe ſgid given price, "alto fp f an eee 

| ke. the compoſed of 2 and & of the faid gi 

| price * So if it be demanded what 34 C: 3 Ag (to 
nit, 34 headred 'weilght, and } of an _ 

weight) of Sugar will coat 4 16s. 3 

he «Anſwer be found 1671. 4.5: $44. as the 
ſequent Ron is manifeſt. 


C. F/ s, A oy qi 


£2 334 | 4-- | 
4: >] 075-75 
tofu: - 167 4. SY $8 ;i. 
ko cmmpl of Aver duped er weigh 6 whe 
y. whoſe price is:{onght © ,of ene { 
waighty quarters:of;an hundred; and 


a fore number 


fpounds;. which w_ 
_ Gor be TED 
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The examplblaſt mentidned being (of thoſe que 
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G& 7.161 iz ,n4t : 1292900] no Wk 
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. 
: 


ſtions which #rdinarily "Rappen i\xade) one d / : 


the hardeſt to be reſolved by the Rule of Prattics,| 
frati-tauthinpon the aforepo 


aforeÞoine. operation'2 Wh 
wmaalodbferve' theiprice''of 278 -C. \34"tol 
md'aftertfie manner of: former Examples hl 
forpa[#:parecofithe 24 1þ.in:the deſtion} I 
of the price of + C. Likewiſe for 516, Itaks halft 
price of 14 {b. and ſo there yet remains 3 {b. w 


price is found by taking 3 of the price of 7 1b. * * 


the price of 7 {b.being very near 7 s. 2 4d. or 8636 
I multiply 86 4 by 3, and divide the quotient by 
' fatthere ariſeth 37 d. or'3 5. 1 d. very near ; laltlj, 
all being added together , the ſum is found . 
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W wrery near 25322 5. 24 4 00.1266 ke 5, 3:2-d.-.; 
)!] (Note; Thata —_ aia:tarthing (v7 re ef ape 
mis the ſiqallelt money: expreſt in| the: example, 
gd where -any; thing ariſeth les than/ a quarter of 
afarching It 1s; omatte(, o bug It is ſuppoſee/to-fol- 
by this note +, for: which ; furpluſages Yome./re= 
rp to be bad in adding all-together-:-now 
it, in reſolving queſtions after this praftical 
manner there, will be ſome error, yet the loſs for 
the moſt part will be leſs than a farthing , which 
pinconſiderable. Þ 
XVII. When the price of 1 or an Integer conſiſts 
of divers denominations , . as -pounds z.. ſhillings, 
pence 3 and the price of a certain number of Inte- 
gs, which exceeds not a ſingle figure, IsTequired, 
work as in the following Example, viz. If it be re- 
quired to find what 8 C; muſt coſt ar 3 U. 13 5.7 id. 
x*C. it is evident that 8 C, mult coſt 8 times 3 /. 


F 


"my 


; , 


— T7 — "to oo. © GW 


— 


& £:a:« © 
4 I +003 . I3 . Fr © © 8 


* Anſw. 29;,9 3.0 


135,754: therefore I multiply + by 8, ſayings half 

peace make 4 pence, which I reſerve 10 mind i 
gun, '8 times 7 pence make 4 5. 8;d. (to;wit,, 8 {1x 
pences make. 4s. and there are 8 .pence, belides) £9 
wiich-adding 4 pence in mind , there. willariſe 5 5. 
wich, 1. reſerve in mind , and ſubſcribe .a ſofas 
under the place of pence; agaia , 1 ſay.'8. times 13 
lliogs wakes /. 45.'(to.wit,. 8 Angels make 44. 
ad $8 times 3 5. make 1 /. 4. s.) to which adding 5.5. 

: A 3 | IN 
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in mind , the fon will be 51. 9 4. wherefore 46 


ſcribe 9 #. - (the exceſs above the mg _ 
lth yy 


ſhillings; and keep 5 L. in mind ; yye 
3 pounds make 24 pounds, which with 5 =, 


poundth| 


mind take 29 pounds z ſo that the total produg 
anſwer of thequeſtion's found to he 251; g's, " 


Mote Examples of this kind are theſe. 


$$ 
I .. 17]: 15? $3... 7 
1 


” 


XVTIT. When the price of 1 {b.weight is knom, 
2nd the priceor value of 1 C. (to wit 112 1b.) is: 
quired, the anſwer may ſomerimes be given more 
fpecdlly than by any of the former Rules, by thi 

we which follows, viz. Find the number of far- 
things contained in the given price of 1 þ, weight, 
then take twice that number of ſhillings, and once 


that number of groats, and having added them ts | 


[29-975 the ſum will give the value of 1 C. to Wt 
712 4b; weight ; So if it be demanded what 1C, 0 
71214. weight of Cheeſe will coſt at the rateof 3 | 
pence the pound weight , the anfiver will bet! 


Far 


: > t 
, « : 
1 
of 
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| for according to the ſaid Rule, the number of far- 

wings contained In 3 3 4. (the 

ice of x pound __ IS 13, 
( 


fore the double 13 ſhib {4 5. d. 

logs 1s . + | t 3. 18 

| WT Groats make. . S144 
Therefore the ſum (which is goers 
the price of 1 C. or 11216, a 7 


weight) 15 .., 
The reaſon of this Rule is evident ,. for if 1 1b. 
meight coſt 13 farthings, then 112 /. mult neceſla- 
rily coſt 112 times 13 farthings , or ( which is the 
fame) 13 times 112 farthings ; but 13 times 112 
farthings are equal to twice thirteen ſhillings toge- 
ther with once thirteen groats , becauſe 112 far- 
things are compoſed of twice 48 farthings (or two 
ſhillings) and of 16 farthings ( or one groat;) 
rhafare the truth of the ſaid Rule is evident. 
Another Example,when Sugar is at 5 4 d.the pound 
neight,what is the value of 1 C.(or 112b.weight?) 
eAnſm.21, 11 5.44. For in 55d. are 
contained 22 farthings, therefore 1. s. &@. 


the double of 22 ſhillings is . . 3-4-6 6 
22 Groats make .. S122 
Which added together give mm—_—— 
the price of 1 C. or 112 1b. to 3 cak-4-0 
wit... 


XIX. beds. yo” gain of $03 ag” ann for) 100 
ntegers conſiſt of ſome number of . 

wounds not exceeding 10, the gain of c— 
as many Ike Integers and known pating Intereft 
pt of an Integer as one will , may and Feftors als 
de found very briefly by the follow- owances. 

ng method, viz. If 1001. gain 37. what is the 


XA 4 gain 
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Bain of 2461. 18 5s. 10 d. ).eAnſner 71. $5.7 "yz 
Firſt, 1 multiply 2461. 18's. 10 d. by 3' (the feeond 
term) after the manner delivered in the 17 Ruled 
this Chapter, .and write down the product which 
7401. 168. 6d. Thenl divide the faid produtth 
100 (the firſt term in this Rule of Three) in thi 
manner, vzz. I divide 740 pounds by 100, whichj 
performed by cutting off towards the right hand 


"El "apt © d. n 
o.. $3..300 710 : -3Q 


3 

l. 740 : 16 : @6 
[20 
s T5 
12 
a, 1198 


the two laſt places of 745, ſo the quotient gives 7 
pounds,and there will be a remainder of 40 pounds, 
which 40 pounds I reduce into ſhiVings,ſo there wil 
ariſe 800 5s. to which adding the 16 s. which ſtand 
In the place of ſhillings,the ſum will be 816 ſhillings; 
theſe are alſo to be divided by 100 (by cutting ol 
two places as before, ) ſo the quotient will gives 
ſhillings, and there will remain 16 ſhillings, whic 
being reduced to pence, and unto them 6 pence be- 
ing added (to wit the 6 pence which ſtands in tie 
Place of pence) there will ariſe 198 pence theſe al 
{o are to bedivided by 100 (by cutting off two ple- 
ces to the right hand as' before,) ſo the quotient 
FO _ " giyes 


Bree Q” 
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| gives « peny, and there will remain 98 pence; fothe 
exact quotient or Anſwer of the queſtion is found 


tobe 71. $5. 1 535 4. 
More Examples of this Rule are theſe following, 


> 


20 
5. 9| 94 
12 
d. 11] 28 


After the ſame manner may this following que- 
ſtion and ſuch like be reſolved, viz. Whea 100 Ells 
of Linen cloth coſt 3ol. 18 s. 9 d. what is the price 
of 1 Ell? Anſwer 6 5.24. 1 farth, Fad 
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XX. When the given gain of (or allowance for) 
100 Integers conſiſts of ſome number of pounds 
not exceeding 10, together with ſome Aliquot 
or parts of a pound , the operation will be little 
difterent from the laſt mentioned Examples, as 
may appear by the reſolution of the ſubſequent que- 
ſtion, viz. What muſt be allowed for 21561, 
13 5. 4d. at the rate of 61. 15 s. for 1001. ? Aſo. 
1451. 115. 64. thus found; firſt I multiply the 
faid 2156. 13 5s. 4d. by 6 (the number of pounds 
inthe given allowance 61. 15 s.) after the manner 
of the laſt Examples , and ſubſcribe the produtt 
which is 129401. underneath the line as you ſee, 
then ſince 15 s. are equal to + /. together with 3k 
I take Z of 2156 1. 13 5. 4d. which is 1078 1.6 5.84. 
likewiſe Z of the ſaid 21561. 13 5. 4 d. to wit, 539k 
3 5. 44. and having ſubſcribed theſe quotients un- 
derneath the product firſt found, and added them 
all cogether, I find 145571. 108. od. for the total 
product, with which I proceed as in the forme! 
Examples; and fo at length the eFn/wer is found t0 


be r45 1. 115. 6d. View diligently the operativ0. 
| 100 


| Chap Tn, by Aliquot parts, 339 


L L, [. F, d. 
100. .63., 2156: 13 ; 


4 
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lt 145157: 10 3: © 
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s. 1150 
12 
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CHAP. Ill. 
Concerning Exchanges of Coins , Weights , 


and Meaſures. 


. He rate or proportion between Corrs, 
Weights,&c.of different kinds being known, 
either from ſome good Author, or rather by 
rience ; it will nor be difficult, to ſuch as under- 
ſtand the Ryle of Three, to know how to exchange 
a given quantity of one kind, for a quantity of the 
fame value in another kind. Bur ſince in ſome caſes, 
the common way of working may be much con- 


tracted, 


is 
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tracted, I ſhall endeavour to ſhew the moſt comp 
pencious wayes to perform-this buſineſs. 

IT. In exchanging of things of different kinds 
(whether ory be Cons or Weights, &Cc.) when two 
things of different kinds are compared together, 
the queſtion may be reſolved by one ſingle Rule of 
Three, as will be evident by the ſubſequent Ex- 
amples, viz. | 

Queſt. 1. How many Riders at 21 s. 2 + d. ſterling 
the piece, ought to be received for 251 /.6 5. 45d, 
of ſterling money ? Anſwer,237 Riders. For the firſt 
and third terms in the Rule of Three , which ariſe 
from this queſtion, being converted into halt pence, 
the proportion will be this, 


509 .1I ::; 120633 .237 


Oueſt. 2. If 100 Ells of Antwerp make 75 yards of 
London, how many yards of London meaſure will 27 
Ells of Antwerp make ! Anſwer 20 yards. 


IOO , 75 G*:; 27 . 20;x. 


 TTF. When more than twodifferent Comms,Weights, 
Meaſures, &C. are compared rogether,viz. when one 
kind of Coz is compared with a ſecond of another 
kkad ; that ſecond with a third ; the third with a 
fourth ;' the fourth with a fifth, &c. two different ca- 
les are ordinarily raiſed from ſuch compariſon,uiz;» 
| | tl. How many pieces of the fir Coin 
—_ | are equal in value to 4 given number of 

It MAY. be 5 pieces of the laſt Com : or, X 
recur ea fo 2.; How many pieces of the laſt Coin are 
RW, equal in value 10 a given number of pieces- 
L of ihe firſt 83nd of Coin. All 
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An Example of the firſt caſe. 


b{1f'4 5 els of 736-1 make 24 cls at Lyons ;''3ells 
of Djons 5-ells of Antwerp ;, and 1009 ells of dnrwery 
125 ells at Fraxkforp 3 how many 'ells of /oxns ate 
tqiaF'unts Fo'ells'at Frankfort'?' Anſwer, 3 yellsof 

a2 NM DOB?) AN 201151 2113 I: UNE3109 
-viPor' the” more. eaſie underſtanding of: the :reſolu- 
tz) of this-queſtion and'others of like. nature; Let 
4 repreſent an ell at Viera, banelbat Lyonsy't ani 
dar: Antwerp, and d'an ell at Frankfort, thencmay 
' the givercerms in the queſtion..be ſtated in rliefot- 


lowmg order. 7 7 


txt 13 {item t ASS 35 4=24 'b | 361 cr} 
b JL CSippoſitions 4 3 h— 5 C | : 1g © 
0079: TTÞ, 1! I' OO RAYS ; by 10/108 

7 I 12's 


1.712 The qneftion ' 50 d= oe 

Which order of placing the ſaid given numbers 
(or terms) being obſerved, it appears that if 35 4 
be accounted to ſtand in the firſt place 324 6 in the 
ſecond; 3 bin the third; 5 c inthe fourth ; 100 c 
inthe fifth, &c. then all the terms which ſiand in 
odd places, to wit, in the firſt, third-fifth, and ſe- 
venth places - will neceſſarily fall  agder the firſt 
row or column on the left hand, and all the terms 
whictr:ftand . in even places, to wit, in the: fec@nd, 
fourth;.and ſixth places, will fall under the lattet 
column, | > 22113 


Theſe things premiſed, all queſtions which fall 
under Caſe 1. beforementioned may be reſolved by 
IhisRule, 'viz. 


Rule 
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Multiply all the given terms which ſtand jn 6d 
places (to wit, in the firſt cakumno) acporgingy 
the rule of continual multiplication , and , nelgue 
the Izft produd for a dividend -1' Again m 
continually all the terms which ſtand in even 
ces, fo ſhall zhe product be a diviſor, and the quo- 
tictt ariſing from thefaid Dividend and Divifor ſhall 
be the anſwer af the queſtion. 1097 


So mn the laſt mertianed queſtion, ifall thenam. | 


bers in the firſt column, to wit 35, 5; 490, ay 
be multiplyed continually , the produdt  wik-bt 
525000 for a Dividend ; alſo if all the numbers in 
the latter column; viz. 24, 5 and 125 be multiplied 
continually, the laſt product will ke or 4 
Diviſor, and the quotient arifing from the faid DF 
vidend and Divifor will be 35, which is che number 


of ells of Yienna required. 
35] 24 
3 5 
100 | 125 
JO | 


525000 : 15000). '$25000-(-35 : «1 


, 


The reaſon of the {aid Rule 1. will tbe manifeſt 
by ſolving the queſtion propounded by three finglt 


Rules of three, thus, 


©» £224 


II. 


= 1= 23. 


i 
a 
1 
4 
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[, 24b. 354:: 36,35 * 3 a(= 5c. 
24 


- 


; x I 00 x 3 x 100 | 
Nl. Je35 x3 4 32 — C hd : —8&( = 125 d. 
1 24 Ii $ * 2.4 iY 


III. 125 35 x 3 x 100 50 , 353. 100'& 50/) 
1 $x24 get” " I25x5 x24 


which fourth proportional laſt found, to wit , 


ene =being well viewed and compared 
12545 X 24 81”, 
yith' the before mentioned order of placing the 


terms given in the'queſtion gives the very Role E 
More expreſt in words. 1 Bag 


An Example of the latter of the rwo Caſes before © 


mentioned, 


If 10 1b, of 4uerdypois weight at Loxdon be equal 
to.g 1b, of Amſterdam ; 45 !b. at, Amſterdam, ag th, 
at Bruges ;, and 98 lb. at Bruges equal to 116 Hb. at 
Damzichs how many 1b. of. Dantzick, are equal to 
11246. of Averdupois weight at Longon ? Anſwer, 
1294-92 (1b, of Damzick. | 

That. the operation may be the more clear, . let « 
xpreſent one pound of Averdupois weight ; b. one 
h.of Amſterdam; & one lb. of Bruges, and d one 1b, 
of Dantgjok ; then let. the queſtion be ſtated after the 
order in the firſt Caſe, viz. | 
Smppoſitions 
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Do4=--o0b 
Spiro 45 b = 49 c 
98c =—116 d 


The queſtion 112 a — £t d # 


Theſe things premiſed , all queſtions which ff - - 
under Caſe 2. before mentioned may be ſolved | 
this Rule, VIL. 1M 


1 


Rule II. | " 
Yict ih 
| ; ; £2 
 Maltiply all the given terms which ſtand” ine l 
places (to wit.in the latter column.) and ns 
term inthe firſt column according to the.x hy 
continual mulciplication , and reſervg the laſt. pry 
duct for a Dividend ; again, multiply contTÞ 
the reſt of the terms which ſtand in odd places (to 
wit. in the-firſt, column) for a Diviſor, {o fball the | 577 


J 
2 
Q 
= 
jo) 
: 
£* 
W 
<y 
Z 
_ 
; 
0” 
5 
4 
- 
2 
Z 
T2 DO=z PAS | >< 


ed 
of- ; 


tion, 


| 
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10] 9 
45 | 49 
983 1116 

112 


— 


I — 


44100) 5729472 ( 129.92 


LI _—_ of the ſaid Rule + ill be —_— by. 
F folving the queſtion propoun by three E 
'$ Rules of three, thus, Rr 5M , 


| 


l, 9b, 104::456,.45* IO a (= 49 Cc. 


J 
we 45 x 10 98 45x10x98 .. 
ML =o =—a: : me —4 (= 116d. 
| | 9 1 49 * 9 
| 


45x10 x 98 116, 112 49 X9 x 116x112 
— — * 0 e— _ —— — 


ih 49 x9 19 1 45x10x98 


Which fourth proportional laſt found , to wit , 
49x9x116x112, , A | 
"5+ "I mm. well viewed and compared 


nith. the before mentioned order of placing the 
terms. ,given in the queſtion diſcovers the very 
[l; before expreſt in words. 

Note, when the ſame numbers happen to be 
© gw in the Dividend, and alſo in the 
oo » ſuch Multiplicators may be. cancelled in 
f; 


ol and thereby much tabour will ofcentames be 


Y Such 


% 4 
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Such which have much practice in calcu mt 
Exchanges, and do exactly es the rate or puſhed t 
nt. weights or 1 \ 


rtion between two diffe 

Non or coins, which they , wanld compare tolg'E 
ther, may by the Rule of Three frame Tablesofy 
portions for the more ſpeedy reducing of a gnflrr" 
quantity of one kind A we meaſure, &c. ind ich: 
a quantity of the ſane valve in another kind | 
weight, &c. the exptefigg of which props 
it wall. bg:yer, ty convenient that the firſt numb 
Antecedent of each propdrtion. be, made. of u 10 
and the ſecond termor conſequent a Decimal,orel 
a mixt number whoſe FxaCtional. part is a Deg}! 
for then the' Coin, Wetght; 8c: 'of the wer j 
(whoſe term is 1.) may be reduced into thato 
other place, by help: of thoſe Tables and of Multiph 
cation of Decitadls wittotit fenſible-eri, yi | 
ample,lt hath beenobſerved by ſome ingeniou$Met 
chants that 100 1b. of Averdupois weight at Londn 
are equalmroBy t.in Paris, by ohe King's betn.aud 
conſequently; x 4b. Ao duos 1 is equal. 10.422 ht} 
.89 lb. at Paris (forif 100 give $9, then 1 vil —_ 
2 ;) therefore any number of ponngs Avronp | 

being mutcifptfed by 89 (withrefpett unto Multipl: 
cation of [decimals :explajned: May 26 Chaprerd] | 
the preceding Book) will pfoduce poundgef'Res: 
Again;'bf 8g 6b; of Paritbeequal 'to i100'/b/Hutrlle | 
pozs;then1 46:0f Pares will be'hear equalito 1, 1 255% | 
of Averdupors , therefore an ymarmiber of get's 
Paris” being emuirpticd | 1 8235 will 7 
PR Hverdlipois Wery near. - 

' Uponattiis ground [tcoes! ia6lleRed the 

tions in theifollowing T'sblos, wherein't web! io | 
have any to confide further than they ſhale | 


| 
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m to be agreeable to truth , for I have only de- 
ed them from thoſe delivered by Mr. Lewes Rg- 
Merchant , in his Afap of Commerce Printed 
Logan,” Anno 1638. ard do herein onl 
the inſtruction of ingenious Aderchantt and Fa- 
\ id the :briefeſt wayes of calculating their 
hanges , the rate or proportion being' truly 
Whown ; in which praftice , Decimal Arithmetick, 
{which hath no enemy but the Ignorant) will be 
abyery ſerviceable, 
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A Table for the Reduflion of Averdupois | 
weight. at London, to the weights of | 
divers foreign Cities ,- and 'remarkable | 


Places. 
ſ Ib. 
| Antwerp 9615 
Amſterdam Q 
Abbeville 91 
Ancona r 202 
Avignon 43 
Burdeaux 91 
[ Burgoyne -) 
| Bollonia I .25 
One pound | Briages -98 
of pq Call ia 1 .3698 
s weight} I ..O7 
I Conſtanti- : 8474 
makes at nople, Loder ; 
Deep +91 
| Danſick. —__O 
, Ferrara 1 3333 
| Florence I .282 
Flanders 10 
| general £ _—_ 06 
Geneva 9345 


Ms 
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One pound 
of Averdy- 
pw welght< 
at London, 
makes at 


— 


Lo 


—_ 


bd has 


py wi ot but 


4084. ſuttle. 
4285 groſs. 
-Y2 _, 


9 
$8: 
07 Common wes 
«98 ſilk weight. 
«9 cuſtomers weight. 
+3333 


- 27 
875 by vicont. 
«9017 com. Weight, 
.08 

12 

-2195 
5625 ſuttle, 
«9433 groſs. 
313 
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- --Fhe ye of the preceding Table will be-manifel | 
by the ſubſequent example, viz. _ 4 
; How much weight 'at Danſickdo 320 tb. Averdi 
' pots mated" fiber, '376.2 lb. Seek in the precede 

Table fot'\Dinfith.,, and right a it you ſhall 
find 1 .16, which thews that.1 !Þ, Motrdupors is equil 
to 1 .161b, at Danſick , thertfore multiply 320 þ 
1.16, ſo will the product $e'37t 2 1b. of Danſic 

as by HE Operation is manifeſt, | | 


Aer. Danſ. © Aver. Da. 
k ot CETV ny 
1.: 1.16:: $205 391.2 
©1926 
320 
320 


371ſ2o 


” 
. ' 

% S » 
i 


's, I 


7 _ | - =_ 
| Wa Wegf thei Reduttion of the Wei in 


| x ria Citzes 
Ta es to Averdupois Þ, 


| 
+31; 14197 a TIIEE 7. 
01235) alle 


y | AYGSY 
1 a+ dot LN 
| | Rn SCE | 
| | Joppa db. ! | I 
| | | 
8 il - 
8 2 D 
| = OL 
| , j--:. of > 
| & ©7] Bipgwne 'N 
Ic Y = OD 
ho. Is Ages | I ECO 
> .-:| Callabria '& WA 
I 2 C lays Þ Land == 
= 7, 
; | Deep "= 
a nf py 0D |. 
LE |S | 
6 _—_ | "= 
: 91 Flanders jt 2 dl! _ * 
general S | 


1 Geneva 


,yorge falk weight. _ 


x weight. 
cuſtom weight. | 


« 
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F 
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X , 
- "4 » 
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£ 
=, 
E 
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makes at. Loridon of Averdiipois weight | 


- - V "_ 


ſutcle, 


groſs, 


| Weights dnd\Meaj ures. IST 
"The uſe of the laſt mentioned Table, will be ma- 


T LU 

ML. JE | 
| 1 wAght at Honbirg, ov? many pounds 
ROS ASAACINESE DONG FB) | 


; 


0 ik LA. 3 


| Anſw. 243.376 bb. SANS SANDALS RD 


Bo find 86 
Mrs 1 Ely, 
Fo makes { $863 | chin ore 
o865 be multyplic by 224 the produt will be 
Wng AverdupoVs- > . s | i | 
- BE whe WH” _— | 
if... 3.09865 2+ 224, | 
a 224 6-1 
"2 hs 
| 
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A Table for the Reduttion of 


and remarkable places. 


TA43 0 207 ner ay m: ry "I 

Zngiiſh .E 

to the Meaſures o f divers foreigy Fr x 4 
| 95nmn5, Wd | 


[ 
' 


vs ATSS WHEEL SI0064 ; — 
O88 bo 
LEE [12 "cole 
1.64 IP"! o. | 
1,65 1TTIO1 
1.74 
ole 228579: 
ot - Maſtrich 1.57 ” 
s | Frankford 2.0866 
= Danſick, 1.3833 - 
Vienna 1.40 
V 45 
- d Pars 195 
N | Ronen 1.03 
© | Lions 1.0166 © Aulnes 
'D Callars 1.57 
= | 
iQ V, Inen, 1.8 
O ). 7: 1.96 


"0" "im 
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A TaÞle. 
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FS 4 , » 
——x 
males | 
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- "5 
-< 6.4 ; 
- 
= . 
s ' 


One Ell at Londlon 
oe - | 


The uſe dhe aorv Table will be 


ty he ſubKtentjexample, viz. 
In 325 lvof Hondo, how many FSH 2 
 Anfw. ells; Stck in the-Pable for: 


np ee 
er IM 


I . | - 1.6666 . _ IE ? 


nn by 325 produceth 12645 
by the operation i is 


ree 325* IR 
£0upe | F C 
© | 833þo 
33332 
, 49998 - 


: _ — 


$541 | 6450 


ipſt it you ſhalF find 'x .$666 


wo a x 4 


w 


w_ 


A AT, able far( he Reduftion of the "Meaſutes C 
of divers Foreign Cities " if {ris 1 


= 
) wang = 


EE: ox” Wane STavewa?r 


Places'to 


CC TEIINT w=—=IE ” 
. - © 
_- 


One Brace at 


f | 7 | ps. IP i 

H \ RO FP ' 7407 | _ 

> Gl 58) d Beg 'F .1L 

4 ] 7” NY nd 5a44 FE 

© BE BY Nel 4. 
8! T2 oe | 
*, 42. 31,2079... | 
| © p--oþ: 32090. 
- | 1.7857] ._ 
' , | 1.4035, : | 
| | | +8247 
J CTY 

The uſe of the ſaid Table will be manifeſt by the 


ſubſequent example, viz. 

In 530 Avlnes at Lions , how many ells at Zon- 
diy ? 

Anſw. 718.028. Seek in the Table for Lions, and 
right againſt ic you ſhall find .9836, which being 
multiplied by 730 produceth 718.028 ells of Zon- 
don, as by the operation is manifeſt. 


E . .- S006 - 726 
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358 Exchangeedf Evivs, &c. 41pew 
Note, that one and the ſame kind of Weigl tor 

"pom meh mprnt or never alter from 

liar qua gdom or fl chap 

where api au a was firſt 

but one and tlic fame kind of money c 

and fall in its yalue in foreign par! Ge which 1 

cauſe I have ſpared the pains of WE: Deci- Y | 

mal Tables far.Colps, yet to give ſor 

as read' modern | relations, and wok e 

knowledge in'thjs matter I ſhall herein 

in the an eſtate 35 [ _ Reade 

0 Commerce,an reter the er 

Fafa tion, to the Tables in Rider's Di 

CErnin g Coms, Wet hts, and Meaſures, 

and modern, : 
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1 , 
| 3 
- 9 
\% 1 
0 
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wt 10 | 


"177 


dP Yehanger 3f Loder; Y) diteri k 
Reign Cities. | 


—_— _-— 8 


*” Landis Goth exchange with 


Pence 


r Placentia eerl. 
Lyons 

Rome 

Genoa 
Millan 
Venice 
Florence 
Naples 

« Ladies Lec chia | 1 


A——— 


| 


F ora 
< Palerme 
| Mme 


Valentia 
Saragoſa 
Barſelona 
1 Lixbors . 
'Bollonza 
+ Bergamo 
| Frankfort 
Genoa 


36d Queſtzons of Tare, / 
London exchangeth in the denomination of pexy 
arr Sha all other Countries, Antwerp 
neighbouring Kopyrries of Flanders and Hol 
” pm with which it exchangeth by the entire pound 
' of 20 (billings Engliſh (or ſterling.) © © 


Opt woe — —_ — 


ky, 


+4 ORAP, 
Prattital 'Queſt ions about various things ; vit| 
Tate, Tret, Loſs, Gain, Barter, Frattorſbip 
and Meaſuring of Tapeſtry. . \..c . | 


$2 


Of abetements -F'N: the trade of Merchiatdize'there 
any '* 2 are in uſe various atowances,”and 
viz, x, of Tere, Abarements, known by the names of 
I Tare, Tret, &Cc7; concerning! which 1 
ſhall give a few examples , whereby-the praCtical 
Arithmetician will eaſily ſee , that- there is more 
difficulty in the name than in the..thing;; for the 5 
rate, or proportion agrecd uporg-;in any allowance | ;* 
or. abarement (be it called by yhat- name ſoeyer) (a 
being ence known.,, the Arithmetical work; will | | 
quickly be diſpatcht by the Rule of Three, or eHMe by 
that and ſome of the former rules mixtly uſed, as by 
will partly appear by the following. queſtions. 
Groſs weight is compoſed of the weft. 1. A Factor 
np, or the 7 maar and - 4 Cheſts of Su- 
«lſo of the Tare , 'to:wit, the Cheſt, par marked ' A. B. C: 
wy Gufy which comtameth © The groſs weight 
DEE of each Cheſt in Aver- 
dupois greater-weight is as followeth. py 


- vw w—_——_— 


The total groſs weight 44 +... 1 + 


Now ſuppoſing the Tart of weight of each Cheſt, 
Inteaitis empty, to be 37 {b, the queſtion is what 
| | tat weight of Sugar will remain, when the total 


Tee is ſubtrated ? Anſw. 43 C. 09. 4.1. 
= V8 © £ 
from 44 WORE 


Rem. 43 +» ©5 » OF the neat Weight of Sup: 


Queſt. 2. If from 9yo C. 3 qu. £1 1b. groſs weight, 
Ter is to be ſubtracted after the rate A j C. 
(& 112 1b.) of groſs weight, how many C.. near will 
; | femain ? Anſw. 867 C, 04. 7 310. ys 

I. The groſs weight being converted into pounds 
ſthe ſixth Rule of the 7th Chapter of the prece= 
Wng Book, will give 110985 1b. 

Il, Then by the Rule of Three, 


112 .'14 :: 110985 . 13873+ 
or © 8. 1 :; 110985 5 138735 


Z 


[1], From 


362 7, ane, Tret, Apge Pr 
f th. 
11. From 110985 the groſs weight : 
Subtr. © 138737 the tptal Tare. 

© \Reſt neat 971 113-867 ..0..77 
Note;-when the number of 1b. to be abated perC, 
for Tart, is an aliquor pare of 112, as inthe laſt mes 
tioned example, where 143 of 112, the operatja 
may 6&W9z5 oo 
er PE oC EC an M 
Lt SIS TE IV. (123: 3 308 


— 


my "I 1 
#* 3 


990 6. =123 : J.: ©0 | 
z 0? 39q = 00:6: Toy 


21 {b,= oo 3 0:: 024 


- Toth "227"? 8”: 13% | 
Reſt neat $67*: © ; 073 = 
, \ . Aro HL 1 a\Þ j WW. 


") Ozeſd. 3: bippoſe at fore City, there's aG 


- 1/7 3>41tont in {eling of certain Merchapdizely| 1 


of Tet. weight; 'ts alloo, or caſt in, as 48,008 
plus'4d®tht uyer ,.4 {b. wejght for every 109 b, 
weight thi is bought, and Io that, Proportion fora 
greater or leſſer quantity. © 'N ow it a Merchant buy 
1175 tb, weight of ſome\'conmodity, and is to Is 
allowed thereupon after the aforeſaid rate, the qus 


ſtion is, how many [b. weight opght he £o,xeceive W] 


all ? Aiſw. r222 1b; weight.” * 
IOO., 10437 1175 , 1222 


vt $ Tw|: 


Li's 


8 © 5 


nfo SI0D 


(| Chap: tV. Loſs and Gain, 563 


This kind of allowance is commonly called Ter. 

Queſt. 4. Suppoſe a Merchant hath 1222 1Þ, 
weight of a certain commodity , part whereof he 
bought at a certain rate per /b. and the reſt was al- 
lowed to him or caſt In. as an overplus , afcer the 
nate of 4 /b. weight for every 100 1b, weight which 
he bought; the queſtion is, to know how many 
pounds neat weight he bought ? Azſw. 1175 1b, 
mejght. 

104. 100:: 1222: 1175. 


"This queſtion is the converſe of the former, and 
heweth how-to make abatement for Trer. 

"Queſt. 5. If from 55 C. 1 qu. of groſs weight, 
lar i8/t0 be ſubtrattedafier the rate of 16 1b. per C: 
and from the remainder Tret is to be abared after 
the rate of 4 {þ. per 104. bh. the queſtion is , what 
the neat weight is worth in money afterthe rate of 
dl, 85, for every C. (or 112 1b. ? Anſw, 332 5 4. 


I. The groſs weight in {b. 1s 6188], 
Il. xa2.., 16 :; 6188 . 884 

vb cd ; 172 16188 , 334 
TH" 6188--884—5304 
1,” $04. 100 :: 5304. FIIO 
F 112. $43 :: Fl90. 3825 


LQueft.6., A Merchant bath bought 
Linnen cloth at 11 5. per ell, which pro- 
mg worſe than he expected, he is wil- 
lingto ſell ic at ſuch a price that he may loſe pre- 
aley after the rate of 1 21. for every 20 1. thar he 

out ; the queſtion 1s to know at what price he 


Of Loſs and 
Gain. 


-| "it to ſell che ell, thar the proportion in che 


SA {aid 


364 Of Loſs, and Gaiv, Appendin; [( 


ſaid -loſs may be obſerved ? Anſw. 105.14 
per ell. 


"BM r 
I]. 201 5=18x 


Il.20 . 183:: 11: 1075 pence 
Otberwiſe, 

£20.13: it. 

IL. 11— j=10 x 


Oueſt. 7, If 100 1b. weight of any commodity 
coſt 30 5. at what price muſt 1 1b. weight of that 
commodity be ſold to gain after the rate'of 10l. 
for every 100 laid out ? Arfw. 3 35 d. per lb. weight, 


f. $00 110 :: 30. 393 

Il. 160 . 33 3: 1. $3o* (or 33t dd 

Oueſt. 8. A Merchant ſelleth a parcel of Jen 
which coſt him 250 /. ready money, for 559 6. piſ: 
able at the end of 6 months; the queſtion is (Is 
ſecurity being ſuppoſed to be good) what his gail 
was worth in ready money upon rebate of 1n 
at the rate of 61. for 1001. for an year ? Anſw.300k 


J59 — 25C==309 
103 . 100:: ZCcg ., ZOO 


Queſt. 9. How much Sugar at 8 d. f 


| Of Barter. Ib, weight may be bought for 20 C.dl 
Tobacco at 3: per C. ? Anſw. 1800 þ, 


weight of Sugar. 


oo = T.,Lo t0oQ=3 TT S=z 


« ws wt 2 = R896©n\. oa 


8 I 


© 
— 


= 
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Barter, and Fattorſhip. 365 


1. 322 20. 60 

33 + 1':: 60. 1800 

weſt. 10. A. hath 100 pieces of Silks, which 
ae worth but 3 L. per piece in ready money, yet he 
harters them with B. at 4 lb. per piece, and art that 
ntetakes their value of B,in Wools at 71. 10 5. per 
C,mhich are worth but 6 /. per C, in ready money,the 
pe is to know what quantity of Wools pays for 

Silks, and which of the two A.or B.is the gainer, 
and how much ? Anſw. 53 3 C.of Wools pays for the 
Filks, and A, gaineth 20 /. by the barter. 


l, 77 + 1 :: 400. 535 


I 1 .6 32 $38 . 320 
"Jor 7* .6 :: 400 « 320 


So it is evident that. the true worth of the Wool 
which B. delivered was 3201. for which he received 
only of A. the worth of 300 /. in Silks , and there- 
fore B. loſeth 20 /, by the barter. 

9eſt. 11. A Merchant delivered to his Factor 
6001. upon condition thart if the Fa- 
(tor add to it 2501. of his own mo- .S ir; 

| Ix,” - or 
ney, & beſtow his pains in managing computing of Fa- 
tte whole ſtock, he ſhall then have 3 {ors allowances 
= of the total gain. The que- #® the 19, and 
ion is to know what ſtock the 29 Ales of the 


4 Chapt 
Factors ſervice was eſtimated at ? rg " 


Anſw. 150 l. 

I. The FaCtors part of the gain being 3, the Mzr- 
chant muſt neceſſarily have the remainder, which 
is4, 

It, 3. 3:: 6600 . 400 

HI. 400i— 259 = 150 


L 3 Queſt. 


356 of Tapeſtry. Apponarg 
Queſt. 12. A Merchant delivereth to his Fatty |! 
320 |. and permitteth him to add to it 641, of his 
own money, to be employed in traffick; and\by 
agreement between them the Factors ſervice is eſti, | 
mated equiyalent to a certain ſtock z which isſucy 
that if the toral gan be adiyided proportionably 
according to. thoſe three ſtocks , the Factor is tg 
receive + of the total gain, in conſideration vf thy 
ſaid imaginary ſtock (bring the value of his ſep 
vice ;) the queſtion is to know the full part, of th 
gin belonging to each, and what ftock the Fagon 
{ervice was valued at? Anſw. The Merchantzd 


the gain, and the Factor, whoſe ſervice was ve 
Jacd at 961. ſtock. 5 


TJ. 320 + 64== 384 
KK $5 1:32 $8. 96. 


320 
96 ge F 

AIR Rl m 
9 i734 160. x | 


Queſt. 13, If a piece of Arras Hangings, in the | { 
of M:uluring of form of a long ſquare, hath for its 
hen fe lengths] yards Enghſh,and breadth 4 

yards; how many ſquare ells , ot 
ſticks Flemiſh are contained in that piece, when the 
I:ngrh of 4 Flemiſh ell is equal to 3 yard Engbſþ 
Anſiter, 44 3 {quare ells or ſticks Flemiſh. 

Foraſmuch as by fuppoſition , a Flemiſh- &1 i 
[-ngen, hath ſuch proportion to an Er2liſþ yard 
length , as 3 to 4, 2nd conſcquently the ſquare of 
Lc one tO the ſquare of the other, 55-9 to 10, 
T herefors 


as mtr kw © @ad 


1 Of Taptfhy. 367 
[Therefore in a direCt proportion, as9 is to 16 ; ſo 
[rr Yards Enelſh © 


my given nomber of Tquare yards to a 
mmber of ſquare els Flemsſh, which will take up 


qual ſpace with the ſaid ſquare « ells Engliſh. Alſo 
He pro mis ag r6 is t0:9, '{0. 1 is any. gi- 
Cordes O rh ells Flemiſh £0. a number of 
fmare yards Engliſh, whictt will Its an equal 
with the Xx F lemiſh ells : therefore to reſolye 
Tet queſtion; Hrftfnd the nuthbet of ſquare 
meliſh contained 1h the fatd piece of Atras,by 
Mptyeng 7 ive len 8 Sndbieadeb i iny ek mutually 
one by the Chor, ef proceed accor to the a» 
iteſaid proportion 3 is the work will ffdnd thus, 


I. 6% x _ 25 ſquare yards Engls 
IL. g . 16 : : 25 - 444 ſquare el letbifh,” 
Otherwiſe, | 
6+ yards Engliſh in length give 
by the Rule of Three in Flemiſh vers lang 


Alſo.4 yards Engliſh give in Flt $3 breadth. 

nib ells v7 

Therefore the produtt.of the mebgy je I FIFUER 
4:4: 


SS -* wt Ex 


— —  ———— 


by mulriplyed by 5 5, gives for the 
Ie | ſuperficial conteot as, before ... . . 


Queſt, 14; If a pitc& of Tapeſt*y-ih whe form of 

along {q (quare be in egg 13% els Flermſh, and in 

breadth 4 + ells Flemiſh, how IMAany: ek yards 

; | Ewyliſh are contained in that piece, Wherr 4 ells Fle- 
#iſ} in length are equal to 3 "oy Eon? Anſw, 

n | 37z7 {(quare yards Enghſh. 

n| 1 F"s7 Sis, 

f | +91. 16 ; 9 66 15-37 - 4h 


e4- L 4 CHAP. 


. F 
_ w _—_— 
— — PEE 
es . . - 


CHAP. V, 


Concerning the Intereſt of Money , and the Con 
ftruttion of Tables to that purpoſe, | 


T.FN reſolving queſtions concerning intereſt of 
money, four things are to be well obſerved, 
to wit, firſt, the Principal, or Money lent for gain 
or intereſt ; ſecondly, the time for which the ſaid 
Principal is lent ; thirdly, the rate or proportion 
which the Principal bears to the ſum of the princi- 
Ji! and intereſt z and fourthly, the intereſt it ſelf: 
SO if 1004, be lent upon condition that 106 /, ſhall 
be repaid at the end of a year, the ſaid 1001. is 
called Principal ; the time for vhich-the ſaid prin- 
cipal is kent is one year; the proportion which the 
rincipal bears to the ſum of the principal and inte- 
reſt is ſuch as 100 hath to 106; laſtly, the iaterelt 
it ſelf is 61, | 

II. Intereſt ts either Simple-or Compound. 

IIT. Simple Intereſt is that which ariſeth or is 
computed from the principal only : So if 1001. be 
{ent for.two years, the ſimple Intereſt thereof after 
the rate of 6 popnds for 100 pounds for 1 year will 
be 12 pounds,.vzz. 6 pounds due at the firſt years 
end, and 6 poands due at the ſecond years end. 

IV, Compound Intereſt is that which arifeth 
from the principal , and alſo. from the intereſt 
thereof, and therefore it is called intereſt ypon 
intereſt : So if 100 pounds be lent and forborn 3 
years, and compound-intereſt thereof is to be com- 
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puted aftex the rate of 6 pounds for 100 /. for one 

year 3 there will ariſe beſides the ſimple intereſt of 
the principal for three years,the intereſt of 6 pounds 
(due at the firſt years end) for 2 years, and the in- 
tereſt of & pound ( due at the ſecond years end) for 
one year ret. 

Y. Rebate or diſcompt of money is, when a ſum 
of money due at any time to come, is ſatisfied by 
the payment of ſo much preſent money, which'if it" 
were put forth at a certain rate of intereſt for the 
faid time, would become equal to the ſum firſt due * 
So if 100 pounds be due at the end of two years, 
and is to be ſatisfied by the payment of preſent 
money upon rebate, after the rate of 6 pounds 
centum, per annum, ſimple intereſt, there ought to be 
fo much ready money paid, which in two years 
after the ſaid rate of intereſt would- be augmented 
unto 100 /. In like manner if the rebate or dif- 


| compt were to be made after any rate of com- 


pound intereſt, ſo much ready money ought to be 
paid, which at ſuch rate of compound intereſt, for 
the time agreed on, would becomeequal to the ſum 
firſt due. Examples of the manner of computation by 
rebate may be ſeen in the tenth and fourteenth 
Rules of this Chapter. 

VI. In the taking of intereſt, or uſe money, for 
the loan or forbearance of money 
lent, reſpe&t muſt be had to the rate The foundation 
limited by Act of Parliament, which 99* which the 
now reſtraineth all perſons from ta- rd Rong 
king more than 6 /. for the intereſt jure we 
or uſe of 1001. lent for a year, but grounded. 
what part of 6/. may be taken for 
the jntereſt of 100 /. lent for half a year, a quarter 


\ 
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of a year, amonth ,'or any other. part of a year; 
is not expreſt in the ACt ; In this cafe therefore we 
muſt obſerve cuſtom and daily praCtice, ſo we ſhall 
find that 3 L. is uſually taken for half a years inte 
reſt of 100. and.30s. for a quarter of a year, 
&c. by which practice , this following Analogy 
(which is the ground or reaſon of the common 
rules for computing ſimple intereſt) ſeems to be 
afſumed for a ſafe expoſition of the Statute, viz. 
That ſuch proportion as the whole year (ſappoſed 
to confilt of 36y dayes) hath to 'arly propounded 
ſpace of time more or leſs than a year, ſach pro- 
portion any intereſt (not exceeding the rate li- 
mitted by the AC) for any Principal lent for a 
year, age to have to the intereſt of the: fame 
Principal for the time propounded : This Analogy 
being granted, the manner of computing rank 
intereſt, for any Principal lent | and forborn any 
time propounded, will be fuch as 1s.expreſt in the 
two next Sections. | 


# 


VII. The intereſt or gain of 1007. principal mo- 
ney forborn for a year being known, the intereſt 
of any other principal money tor the ſame time may 
be found out by one ſingle Ryle of Three 5; for: as 
1007. principal is in proportion to the, mtereſt 
thereof, ſo is any. other principal to its intereſt : 
So if it be demanded whar 270 [. will gain ina year 
at-the rate of 6 4, for 1001. for one year, the Anfiwer 
will be found to be 16. 45, For, | 


EE ” -& l. A OY - 
ro0 .6::270. 16,2(0r16: 4: © 
A ſecond Example , What is the intereſt of 175 l. 


185, 114. for a year, at the rate of 6/1, for _ 
{9 
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fora year ? Anſw. 101. 11 5s. 133.4, as by the fol- 
lowing operation, ( which is Jeng after the 
practical manner delivered inthe nineteenth Rule. 
of the ſecond Chapter of this Append;x) is evident. 
= Tr. L. ' ST / HUE TETE:” 
100,6 :2: 175: 18: 11 (10; 11; 14 
| multiply by.. 6 | 


' i mn 


NY oi35 3' 13 3 6 
| 20 
ies xs 4 11113 
12 
&'-+.. 1162 


VII. If the intereſt of 1001. principal for one 
whole year, or 365 dayes be known, the fimple in- 
tereſt of any othex principal , for any number of 
dayes more or kſs than 365, may be found out by 
the following Rule, viz. 

Multiply cheſe three numbers according to the 
Rule of continual Multiplication, to 
wit, the given intereſt of 100 /. for pi y® 
a year, the principal , whoſe inte- © h 
reſt is Snervy and the number of NS 
dayes preſcribed , reſerving the laſt ayes. | 
product for a Dividend : Alſo multi- 
ply 365 by 100 and reſerve this product for a Divi- 
lor ; Laſtly finiſh Diviſion, ſo ſhall the quotient be 
the intereſt or gaif ſought. 

Norte here, that the two principals, to wit 100 /. 
and the other propounded ,, are s ſ:d ro be of 
pne and the ſame denomination : Alſo the intereſt 


required 
, 


372 Intereſt. Appendix, 
required will be of the ſame denomination with the 
given intereſt of 100 /. 

For an example of this Rule, let it be required 
to find out the intereſt of 400 /. for a week, or 9 
dayes at the rate of 6 /. for 1001. for a year, or 
365 dayes; Firſt multiplying theſe three numbers 
6, 4000, and 7 continually (viz. multiplying 6 by 
400, and the product thence ariſing by 7) the laſt 
product will be 16800 for a Dividend ; alſo multi- 
plying 365 by 100, the product 1s 36500 for a.Di- 
viſor ; laſtly, dividing 16800 by 36500 (affer cy- 
phers at pleaſure are added to 16800 ) the quotient 
(according to the fourth Rule of the 24th Chapter 
of the preceding Book) will be diſcovered to be 
this decimal .4602, which is equal to 9g 5.24 
1 farth. (as will appear by the brief way of valuing 
a decimal fraftion in the fourth Rule of the 26th 
Chapter. ) | 

The reaſon of the above mentioned rule for the 
computing of intereſt for dayes, will be manifeſt by 
this following way of ſolving the ſame queſtion by 
two lingle Rules of Three, v1z. 


365 6 x 400 7 6 x 4OO x 7 
I 100 1. 365 x 100 


Which fourth proportional in the latter Rwle of 
| 6x4cO0r7 | 


ree, to wit, ————, being well viewed 
Th co W 3 3265 x 100? g | 5 


the truth of the rule before delivered will be ma- 
pifeſt. 

Hence one yulgar crrour in computing intereſt 

is 
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« difcovered, for ſome argue thus, 67. isthe inte- 
reſt of 100 1. for a year,therefore 10 s. (or 5 of 6 1.) 
«the intereſt for a month, and conſequently 2 5. 6 4. 
for a week or ſeven dayes, and fo the intereſt of 
tool. for 7 dayes, computed after that manner 
would be 10s. which exceeds the Anſwer found by 
the preceding Rule by 9 4 4. very near,which fallacy 
hath its riſe from the taking, (or rather miſtaking) 
of 28 dayes for ,+ part of the number of dayes in a 
year, when indeed the juſt ;; part of 365 dayescon- 
its of JO 75. | | 
Moreover , by the help of this decimal fraQtion 
of a pound, to wit, .000164383, 
which is very near the intereſt of Another Rule 
one/pound for a day at the rate 'of Jr computing 
6 per cent. per 4nmm (as will appear fort ; Horry 
by the preceding rule) the intereſt of 
any principal mg to be pounds or decimal 
of a pound) for any number of dayes pro- 
pounded, at the faid rate of intereſt, may be found 
out by multiplication only , viz. Firſt meg 
the ſaid decimal .000164383 by the prin a 
whoſe intereſt is required, then multiply that pro= 
duct by the number of dayes propounded, ſo ſhall 
this laſt produ@ be the intereſt _—_— ( but 
in theſe multiplications reſpe&t muſt be had to the 


cutting off of places in the products, according to 
the ſecond and third Rules of the 26th Chapter of 
the preceding Book ; ) for example, if it be required 
to find the intereſt of 1000/7. for 131 dayes, at the 
rate of 6 per cent. per ann. the Anſw. will be found 
21.334 +, or211. 10 5, 84. + for according to the 
, nlle laſt given. 


.0C0164383 
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000164383 x 1000 «x 131=21,534 + 
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But at another rate of intereſt, a peculiar decimal 
inſtead of the ſaid .c00164383 (which. ſeryes ogly 
for 6 per cent. per annum) mult be found out. by the 
fixſt rule aforegoing, before the latter gule cav take 
place, the reaſon of which latter rule doth alſo eve 
dently ariſe fram two fingle rules of three. 
IX. Whea an Annuity payable yearly &-ifi- + 
rear for any zumber of years ,:286 if 
The manner of 1s required to know what the-ſyme 


ſumming up An- 


Auities It 4Y- 
rear with al- 
lowgnces of ſam- 
ple zntereſt, 


will amount unio,. ſ:mple -zntexelſt 
being computed for each patigulas 


yearly payment, from che tune, #:h6- 


camedye , uniil the end of the, term 


Y) of years, the work. will be as.i-this 
following example, wiz. 1f an Annuity, or yearly 
rent of 134.1, 10 5. 6d. be allforhorn till the end 
of 4 years, what will it then-amount uato , Junph 
intereſt being allowed at the rate of 6 per conurpn 
armon for each years rent , fram; the time on, wiych 
t was due, until; the end of -thq {eid term off four 
years? eAnſw. 5861. 10,5. 652% d. Son 
It js evident by the queſtian-,. that at the cate. of 
Intcreſt propcunded, there muſt be 'compindd-the 
Iptereſt of 134/. 105. 64, (due at the third-years 
end) for one JA (10 wit, the fourth year): alſo 
the intereſt of. the like ſum due at the ſecond;years 
end, for two;years {to wit ,' the. third and fourth 
years ;) likewiſe the intereſt of 'the ſame ſum.cue 
at the firſt years. end, for three years (to wit, *the 
ſecond, third aud fourth years :) all which interefl 
being added to the ſum of the four years rent; ths 
total ſum will ſhew what the ſaid Annuity will a- 
"p mount 
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mount unto'at the end of the ſaid term of 4 years. 


- - |. Explication- 


| years 6.14312 
| The intereſt of 134 LC1 mi. S:1: 5.16 
1044.6 d. at 6 pericer., jog I$3.. 416(: 2: 10:32 '/ 
wer, LOL. co) 315.4245 45 31480! 
hs fum of the $+years> 17 CN wr 15499993 
x04 (40 wit,4 times 1341. > i v.1538 ::2: 0 
66d | nt 1 0 error 
All which added toge-7) 1; 20h to 
ther give . the Anſwer _ 4 ->.5$6 2:I© :6.96 
tequellion, [a:WH -. . Mt 263 3% 
1X, When Kris required torfind out bow much 
dy. money Fill fatsfic a Debt: due .: | 21:7 
at the end of uyi,ſpace of ume ro pede po af 
we, by .xcbating or diſcowpting: at . 77" H,3%:7 
2given rate of Gmple intereft, itmay  rereſt,' 0 
be-effefted by this. rule, viz Birk, -- © 
kad out the intereſt of 40a L.atthe given Tate of 
intereſt, for the time which the ready money is to 
be paid beforehand ,” then adding the intereſt ſo 
found to 100 /. make always the ſun of that addi- 
tion the firſt term 1g a rule of three ;. 100 /. the ſe- 
cond term ; and the debt propounded to be ſatisfied 
the third term; laſtly, the fourch proportional 
found out by the ſaid Rule of Three ſhall be the ready 
money which ought to be paid in ſatisfaction of the 
dbrpropounded, | Wot hl 
'0 Example 1. If 2 debt of 109:; be-payable'at the 
end of a year to come, how {much ready 'money 
will diſcharge that debt by rebating. or diſcompt- 


Ing. at the rate of 6 per cent. per anzum f Anſw. 941. 
| © 5. 
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6 5:9 d. 2 f. very near ; for by the Rule of Thyee | 


106 , 100 3: roo, 94.3396+* 


That is to ſay, if 106. (which is compog'd of 10a t 
principal and 6 /. intereſt ) proceeds from 100, 
rincipal forborn for a year, from what prineip 
HR for a year. doth 100 [. 95> ra of prin 
cipal and intereſt) proceed from ! Anſw.94.3 39614 

or 94 4. 65. 95. very near) principal money: 
therefore 941. 6 5. 9 { d. in ready money, is of equal 
value with 1001. due at the end of a year to come; 
for if the ſaid 94 1.6 5. 944. beput forth at intereſt 
for a year, atthe rate of 6 per cent, per annum;it will 
gain 5 L. 13 5s. 2 4d. very near, which together with 
the ſaid 94 1. 65:9} d. makes the 100 /. the debt 
firſt propounded to be diſcharged by rebate. -- 
Example 2. If 1501. 10 s. be payable at the end 
of 73 dayes.to come, how much preſent money will 
diſcharge the {aid.debt, by rebating after the rate 
of 6 per cent. per annum ? Anſw. 1481, 14 5. 344. 
as by the following operation is manifeſt, 


dayes |. dayes |. 
T. : 365 I 1 -* 73 / Is2 
W., 


0136 ASHE on, WE. 
TI. 101.2. 100:: 150.5 , 148,7154 


That is to ſay, Firſt, I ſeek by a ſingle Rule of Three 
the intereſt of 1001. for 73 dayes, at the rate of 
intereſt propounded, ſaying , if 365 dayes (or 4 
year)gain 6 /{. what will 73 dayes gain ? Anſw. 1 ;36 
Or1.2/, Then adding the faid 1.2 to 190, I = 

. / 
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by aſecond Rale of Three , if 101. 21. prinCipal and 
intereſt, payable at the end of 73 dayes to come, 
be-equivalent to 1001. ready money , what ready 
money is 150; 103, ( or 150.5 ) payable at the 
end 'of 73 dayes to come equivalent unto? ſo by 
multiplying and dividing ( according to the rules 
of Decimal Multiplication and Divition explained 
in Chapter 26 and 27 of the preceeding Book ) the 
quotient or anſwer of the queſtion will be found 
148.7154 +, that 1s, 148 1. 14 5. 37d. + for the deci- 
mal .71 54 being valued according to the brief way 
at the end of the fourth rule of the 26th Chapter, 
will by inſpection only be diſcovered to be 14 5.344. 
which rule I ſha]l here once for all,adviſe the Learner 
to be well acquainted with. 


The proof. 


| Seek (by the Rule of Three) what the ready mo- 
ney found as aforeſaid will gain , in ſo much time 
a$Itis paid before hand at the rate of intereſt pro- 
pounded ;. then having added this gain to the ſaid 
ready money, if the ſum be equal to the debt firſt 
propounded to be ſatisfied by rebate, the ready mo- 
ney was rightly found out. So the laſt example will 
be thus proved, | 


I. l. I. l. 
IOO, 1:2 : a 148.7154 : ( 1.7845 


Which fourth proportional 1.7845 being added 
to 148.7154, the ſum will be 150.4999 +, which 
doth not want a farthing of 150 /.10 5.the debt firſt 
Propounded, 
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XI. When it. is required to find. the” preſent 
worthof an Annuity, by rebating'ot 
of the preſent difcompting at.a given rate of ſimple 


worth of Anwi- tereſt, the operation will bes 


ities by diſcom- 


pring at ſample in the following example, viz; How 


mntereſt, much preſent money is equivalent 


to: an Annuity or rent. of 'too [.' pry 
annum to continue hve years, rebate being made 
at the rate of 6. for 1091. for one year, at 
ſimple intereſt ? Anſw. 425 4. 18.3, 93d, very 
Near. | 
Ir is manifeſt that there: muſt be computed. tlie 
prefent worth of. 100 /. due at the firſt yeargend;' 
alſo the preſent worth. of 100/. due at the. ſecond 
years end, andin like manner for the third, fourth 
and fifth years; all which particular preſent worths 
being added together , the 88gregate or ſum will 
be the total preſent worth of the Annuity, to wit 
Ds b SEP $286150, 
in the example above propounded, 42 SHTTI69" 
that is, 425 l. 18 s. 9; d. verynear. Þ 
The operation by decimals (which will come 
near enovghto the truth) will be as followeth,oiz... 


ae: ; <ett - 
| 105 . ICO :: Ic0, 94,33962 © 
| 112 . 100 :: IQO - 89,28571 + 
IIS . 100: 100, 84,74570 Þ 
124 - 100: 100 , 80,64516 F 
[139 ;.. LOo 53 100..,76,92307 F.* 1" 
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_  Arnſm. 425493933 f 
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{ Here by the way, from the manner of cefolving 
the laſt mentioned queſtion ; that Rue commonly 
called Equaticn of Payments; which is: infiltet on by 
divers Arithmetical F/riers;will be found: erroneQus, 
which I thus prove. _ 

t. Since that rule aims at the reducing of ſeveral 
dyes of payment, upon: which: partichlar - ſums of 
money are due, unto a mean time upon whick the 

regate or total of thofe particular ſums ought 

tpbe paid, without. damage to the Debiror Or Cre- 
dtor, there mult be neceſfarily fome rate of intereſt 
plied; for otherwite. why may'not- any day at 
pleaſure he afligned for one natire payment; 
' 2, If fome rate of intereſt be implied, then equity 
requires that the preſent worth of the total ſum 
payable at one entire payment , rebate-or di{compt 
teing made according to that rate of intereſt, may 
be equal to. the 'fum of. the prefent worths of the 
particular ſums of money, -rebate being made at the 
lame rate of intereſt. 1382101 

3. In regard the faid Rule doth mention no par- 
ticular rate of Intereſt.,-it ovght to: be true at any 
tate of intereſt whatſoever. : 
| 4. Let us therefore.cxamine the ſaid: Rule accord- 
ng toithe rate of 6 per cenrum, per annum, {imple in- 
tereſt) by taking the laſt mentioned queſtion for 
an example”, which .( according to the accuſtomed 
manner) will be thus {tated,viz. If 5001. ought to be 
pad by five. equal yearly payments,to wit, 100 /. at 
ach years end, what time ought to be given for the 


. | Payment of the ſaid 500 /, at one entire. payment, 


without loſs either to the Debiror or Creditor. 
5. By proceeding according to the-ſaid rule of 
Equation of payments (which ſaith, .kf the ſum. of the 
Aa 3 products 
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products, ariſing from the multiplication of each 


particular ſum of money. by. its reſpective time; he 


divided by the ſum or aggregate of the ſaid partidy 
lar ſums of money, the' quotient will be' the mean 
time to he aſligned for one entire payment): there 
will be found three years, which time (according to 
the ſaid rule) ought to be given for the payment of 
the whole 500 |. 

6, Now if 5001. due at theend of three years to 
come be worth as much m prefent money, asjsthe 
prefent worth of an Amity of 100 þ, to continue 
tive years, then the faid Rwle of Equation is true; & 
therwiſe falſe; but the preſent worth of 5o0l. due 
at theend of three years-to'come , rebate. being 
made art the rate of 6 per tentum, per annum » ſimple 
mtereſt, will befound(by the tenth Rule of this Chap- 
ter) robe 423 1. 14 5.6 4.3 f. very near; alfothepre- 
tent worth of the faid Anamity, rebate being made 
as before, is found (as appeareth by the: reſolution 
cf the laſt mentioned queſtion) tobe 425 4.18 1.9; 
&. very near ; Wherefore it-is evideat that the Cre- 
ditor loſeth 2 1. 4s. 244. very near, by receiving the 
whole 5co /. at three years:end : moreover at 6 per 
centum, per antum, compound intereſt, he: would lote 
t 1.8 5. 6d. very near, as will-be manifeſt by the T4- 
bles of compound intereſt hexeafter expreſted : 10 that 
the loſs will beeither more or leſs according as the 
rate of intereſt doth differ.:.and therefore I conclude 
the faid Rule (as alſo:all other rules or reſolutions 
of queſtions which have dependance thereos) to be 
EFrOneQus. | Hee: 

Although queſticns of this nature feldom come 
mto practice; yet he that will rake the pains, May 
ind out.fycta mean time as is required by the -” 


= > © 


— 
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Rule of Equation of payments , at-any rate of ſimple 
intereft by this following rule, viz. 

® Firſt, By the preceding tenth Rule of this Chap- 
ter find out the preſent worth of every particular 


fam in the queſtion payable at a time to come, by 
[rebating at the rate of intereſt agreed on z then 
find in what time the-ſum of thoſe preſent worths 


will be augmented unto the total of all the parci- 
cular ſums payable at times to come, according to 
the firſt agreement, ſo ſhall 'the time found our be 
the meantime for the pxyment of the whole debt : 
thus the mean or equated time in the laſt example 
mill be found to-be 2.8979, &c. years £90 three 
fears , "as the ſaid Rale of Equation of payments 
would have it) for by rebating at 6 pey cen. per an- 
wn, {imple intereſt, 5001. payable at the end of 
2.8979, &c. years to came (that is 2 years and 328 
dayes very near ) is worth 1n ready money. 425 /. 
18s, 9:d. very near,and the ſame ready money is al- 
the preſent value of 1 0o /. Annuity for 5 years,at 
the ame rate of intereſt, as before hath been mani- 
felted. But to retura to the path from which 1 have 
madea digreſſion. 

From the preceding tenth rule of this Chapter 
the following TablesI. and1I. are dednced , whoſe 
conſtruCtion and uſe are afterwards declared, 
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C 
ſy Tel || > Toe Wo. 
| Which ſheweth in | | Which ſhewethin (c 
| decimal parts of a] | pounds and. dec- by 
pound, the preſent 4 ._ | mal parts. of 7 bo 
worth of | 6fe- pound , the_;pre- || ® 
2 | pound due at the | = | ſent worth of ane || * 
8 | end of atty number 2 | pound Annuity,to i 
as | of years to come, | * | continne anynum-. þ 
| not exceeding, 7 |. - | ber of years not 5 
years, at the rate wage, 7,at the, || * 
| of 6 per centum | rate of 6 per cw: || 
| per annum, fumple | {\ tumyer annumlin- 
| intereſt. EE ple intereſt. __ 
—_— DÞDQo____rowdo_— — Om RY 
1 |.9433g6 | rt | +. 943386, ..||* 
* | -$92857 | 12 ]1.. $36253_ 
3 |-847457 1.3 ]2 . 6583719 
4 | :306451 1413 - 490162, . 
5 1-789230 | 5+] 4 - 259393 
6 [735294 6 | 4 - 994997 
7 1.704225 7 | 5 . 698932 


k 


The Conſtruttion of Table |. 


The numbers in the-firſt Table which are placed 
right againſt the numbers of years 1,2,3, 4,5, 6, and 
7, are decimal fractions, one pound of Engliſh mo- 
ney being the Integer, and are thus found (accor- 
ding to the preceding tenth Rule of this Chapte!) 
FIZ. 

; 106 . 10O :: 1 . ,943396 + 
112 ; 1CO 3; 1, 892857 + 
115 . 100 73.1, 4847457 ® 


whereby 


1 Chaps V. Tutereſt, z83; 


*F| whereby it appears,thar r /. dye at the end of a year 


to come, 1s worth 1a ready money .943396 +, that 
#,148 5. 10d, 1 f, and fomewhat more. Alſo 1 7. due 
atthe'end of two years to come, is worth in ready 
money:.892857 +,0r 17 5. 1044. rebate being made 
at the rate of 6 percentaum,per annum, {imple intereſt, 
thelike is tobe underſtood of the reft of the num- 
bers in Tab/el. which may be continued 'to more 
Fears, and other '7bles alſo of rebate may be fra- 
med-vpon the fame ground, for months, or dayes;by 
the ingenious Artilt. 
| The uſe of Table 1. 

The practical uſe of the aid firſt Table will be 

manifeſt by-ſolving this following queſtion ; viz, 


How much ready money will diſcharge 345 /. 15 5. 


64, due at theend of five years to come, by rebating 
limpfe intereſt at the rate of 6 per centum:per annum? 
Anſwer, 265 1. 19s, 7:4. which is thus found our ; 
v3, in the preceding Table 1. right againſt 5 years, 
1ind thedecimal ;76923, which ſhews that 1 /. due 
2 the end of five years to come is worth in ready 
Money , 7692.3 (that is, 15 5. 47 4.) then inſtead of 
I5 5. 64. mentioned in the queſtion propounded, 
taking the decimal .775 which 1s equal to 15 5.6 4, 
(the fame heing reduced according ro the fifth Rule 
of the 23 Chapter of the preceding Book) I ſay, by 
the Ryle of Three. 
I . 76923 :: 345.775 «» (265.9805 t 
That is to fay if 1 /. give .769234, what will .345 
«775 l. give? Anſw,265.9805 1. for multiplying 345 
775 by .76923, according to the ſecond Rule of 
the 26 Chapter of the preceding Book, the product 
Wal be 265.9805, that is, 2651. 19 .. 7 4.4. 
Aa4 The 
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The numbers in the ſecond 7able are found ont;by 
the addition of thoſe in the firſt, viz. the firſt mum- 
ber in the latter Table is the ſame with the firſt tium- 
ber in the former, the ſecond in the latter is the ſum 
of the firſt and ſecond in the former ; the thirdin 
the latter is the ſum of the firſt, ſecond and thirdin 
the former, and in that manner the reſt are foutd; 
(the reaſon of which compoſition is manifeſt fromthe 
example of the eleventh rule aforegoing; )otherwik 
the numbers in Table II. may be found more eaſily 
thus, viz. the firſt number ia the ſaid Table 11. is the 
ſame with the firſt number ia Table I. the ſecond 
number in the latter Table is compos'd of the ſecond 
number intke former, and the firſt in the latter, the 
thicd number in the latter Table is compoy'd. of 
the third number in the former andthe ſecond in the 
Jatter, the fourth in the latter is compagd . of the 
fourth ia the former and the third in the latter ; the 
like 1s to be underſtood of the reſt of the numbers in 
' Table. which might be continued to more years, & 
ficted to other rates of intereſt,but I ſhall ſpare that 
labour, in regarda more equal way of finding out 
the preſent worth of an Annuity, agreeable tothe 
accuſtomed and practical rates of buying and ſelling 
Annuities or Rents, for terms of years, is grounded 
upon pn of intereſt upon intereſt,as will 
hereafter be made maniteſt, for at ſimple intereſt an 
Annuity will be overvalued. DESk 


The uſe of Table 1l. 


_ Fhe uſe of Tale 11, will appear by this follow- 
. E > 


#atereſt. A) pendit, 


oa ects Sr 9.1 = 5 © 


LY 
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ing example ; viz. What is the preſent worth of 
an Annuity of 1001. per ammum payable yearly dy- 
ring the term of five years, diſcompt or rebate be. 
ing made at the rate of 6 per centum, per annum, ſitm- 
ple intereſt ? Anſwer, 4251. 18 5. 93d. very near 
which is thus found out, viz. In the preceding Tx- 
ble II. right againſt five years, I find this number 
4.259393, which ſhews that an Annuity of 17. pay- 


able yearly during five years , is worth in ready 


-money-4.259393 1. (that is4l. 5s. 24. and ſome 
what more) therefore, I ſay, by the Rule of Three 


K% l, L. 
I, 4-259393 : ! 100 . (425.9393 

That is to ſay,if 1 {, give 4.259393 [. what will 100f, 
give? Anſwer 4251. 185. 95.4. very near , for by 
multiplying 4.259393 by 100, the product (accor- 
ding to-the ſecond: rule of the 26 Chapter of thg 
preceding Book) is 425.9393, that is," 425 l. 18 8, 
9:4. very near. Which operation being compared 
with the manner of ſolving the ſame queſtion be- 
fore mentioned in the eleventh Rule of this 
Chapter , the great benefit of Tables of this 
kind in point of expedition will be apparent. 

XIT. When it is required to know, | 
unto what ſum of money any pro- ©f tbe forbear 
pounded principal forborn any num- ppm Sor 
b:r of years will at the end of ſuch ref, 
term be augmented unto, intereſt up- 
00 intereſt being computed at a given rate, there 
muſt be found a rank of continual proportional, 
more in number by, one than is the number of years 
Ia the queſtion ; of which proportionals the firſt 
5 the principal aſſigned , the ſecond muſt increaſe 
Qr 
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ar-proceed-from the firſt, the-third fromthe ſ- 
£0nd,'&c..1n'{ach manner or rate, as 106 -protegds 
From 200 {or 45 108 from 100, if the rateof i 

zeſt be 8 per contwn) then will the laſt proportaenal 
be the Anſwer. of the queſtion: 'So if 300pougds 
principal money be put torth at intareſt upodyinte- 
reſt, at the rate of 62. for 100Y. for one year;; avid 
all forbora wntal che end of 4 years, there will than 
be due 378.743088, or 378/, 145. 10:54. very 
wear, 35 by the four following Rwles of Three is: 


300 - 318 

318 - 337.08 
337.08 © ..357.3048 
3257-3048, .378.743088 


-" For the Gid 300 !. will at the firſt years'end be 
avgmented unto 3187. which 318 7. being put forth 
as2 prencipel for 1 year, will (at the focond years 
end) be augmented unto 337.08, again this 339.08 
being put forth'as a prizcipal. for 1 year, will (at the 
third years' end) be angmented unto 357.3048, in 
like manner 357.3048 being putforth as a prixcip4 
for 1 year, ' will (at the fourth yezrs end) be augy 
mented unto 378.7430938, which is the number re- 
quired by the queition. And if the work be well ex- 
amined, it wil appear (as was before declared)rhat 
the principal firſt afligned, to wit 3oo!. and thenum- 
bers reſulting {accefſively at the ends of the feveral 
years are © continual proportionals , viz. theſe five 
numbers are'{o' qualified, that if :the fecond be mul- 


1009 , i06- 5% 


-300 | '313 { 337.08 | 357.3948 | 378.743085 
tiplicd 


de” 
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"Bplied by. it {elf , the produt will be equal the 


of the fixſt and third 5-alfs if the third /be 
mottzplied by-it ſelf, the produtt will be equalito 
the produtt of the Tecond and fourth ; in likemnan- 
Per, bers were more eoinny froarielols s 
| any One” Propog tional winch 1s placed be. 
| _— two nexton each ſide of fuch one, be multi- 


'pliedby it ſelf 2 the product will be equal tb the | 


prodnft of thoſe two. extreams (which isa' propexty * 
peculiar to continual proportionals.) ITS | 
two numbers be propeunde fnppoſe b 
399 and. 318, and it be required to fort, + fo 

find to them a third, a fourth, a Afth, "o:. 5 con 
&c. in contjaual proportion, multiply «! grepartion. 

the. ſecond proportional 318 by it "EE -i$- 
flf, and dividethe product 101124 by the firſt 

par—ng 300, fo ſhall thequotient 337.08 be a. 

xd in continual proportion g la like manner if you 
multiply. the third proportional 337.08 by it Tf, 
and divide the product 113622.9264 by the ſecand 

proce 318 the quotient 357. 3048 ſhall bea . 
fourth in continual proportion, and after the ſame 

manner a fifth,a fixth,or as many as you pleaſe may 

From what hath been ſaid þy way of explicatian 


of the precefling twelfth Rule, the following Z#- | 


ble 1II, is deduced, the conſtrutionand uſe whereof ! 
1s afterwards declared. 
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The Conſtreftion of the preceding Table 11T. 


The numbers t, 2,3, 4,&c. tO 30, in the firſt co. 


lotor: on the left band ſignifie years 5 the numbers 
455,6;7,8,9,10, t1,and 12, placed at the head of the 
reft of the columns ſignihfic rates of intereſt;for 100 /, 
lent for a year, and the numbers placed in the ſeve- 
ral colamns underneath thoſe rates of intereſt, are 
found out by the Rwle of Three in decimals, in man- 
ner following z -vix. 


4. 00 . 104::: 1 24 (1.04 
: JL. } 106 , 104 :: 1.04 :*: (1.0816 
- JI. |] 100 . 104 :: 1.0816.:4 (1.12486 


That is to ſay, Firſt, if 1607. put forth at inteteſt 


for 2 year be augmented to' 104. at the years end, 
what will 1. be then augmented unto at the fame 
tate ? Anſw. 1.9401, (that is 1. 05,94. 2 f.and ſoine- 
what more) which 1.04 (or 1.04500, the cyphers 
afcer the 4 being of no value in decimals) is the firſt 
humber in the ſecond column -belongiag to 4 per 
cetzm, and is placed right againſt 1_ year 1n thefirſt 
column. 

'Secondly,fay if 1001. lent for a year be augmented 
te 104 /. at: the years end , what will 1:04 1, be 
then augmented- unto at the ſame rate ? —_ 
x-0816 L;i{thatis 1 L 1 5s. 7 4. 2 f.+ ) which: 1.0816 
15 the ſecond number in the faid columa of 4 per 
cent and is plaved right againft 2 years in the firſl 
colemn. 


Thirdly, 


© © a we = ct, ww” 
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Fhirdly,,- as roo is to r04, fo bs 1.0816'tv 
1124564 {or 11:25. 54. 2f,f) which, 12486 is 
the third number in the column of 4 per cena, and 
placed right againſt 3 years 1n the firſt column. 
Hence it appears, that 1-4. at. 4 per centanm, per annum 
compound intereſt, will at the end of 3 years be 
wgmented unto 1.124864. (that is, 1 7.2 5. 5 d.2f. 
and ſomewhat more.) 3; 

After the ſame manner the reſt of tkenumbers in 
the ſecond column, as alſo in the other columns are 
found out (mutars mutands.) I 


The uſe of the preceding third Table. 


Queſt. 1. What will 1361. 15 5.64. be augmented 
meo; being forborn 20 years, intereſt npon'intereſt 
keing computed at the rate of 6 per cenrnm per an- 
mm? Arſw. 4381. 13 5.14. very near , which is 
thus found ont. bo 2 Ov | 

Firft, tooking into the fourth column of the ſaid 
third Table, ro wit, that column which hath the fi- 
eure 6 placed at the head of it, T find right againſt 
20 years the number 3.207x3, Which ſhews that T 7. 
being commnued 20 years at 6 per rentamn, per anmmm,. 
compound intereſt, and alt forborn until che end of 
the ſaid term wilt be augmented nnato- 3.20713 4. 

ze is 3 1.49. 14,2 f. and ſomewhat more) therefore 

the 15 5. 6 4. in the queſtion isreduced to the 

&cimal .775 (by the ſixteenth © rake of the 23 

Chapter" of the preceding Book) F multiply the ſaid 

tibular number 3.20713 by 136.775 (the ſum pro- 

pounded in the queſtion ) according to the fe- 

cond rule of the 26th Chapter , fo the _— . 
| oun 
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found to be 438.665, &c. that is, 4381. 13 5.1 


the Anſwer of the queſtion, View the operation 


here following. 


t. . $.20743 5} 136.775 « (438.665 + 


136.775 


——_—— 


1603565 
2244991 
2244991 
192427 
962 1 39 
320713 


— p— YC 


438165520575 


Queſt. 2. If 3201. be forborn 11 years, at inte- 
reſt upon intereſt at 5 per centum, per annum, what 
will be due at the end of thoſe eleven years for prin 
cipal and intereſt ?. Anſwer, 547 1. 6 5.1 d. +. Forin 
the-third column of the third Table, under the fi- 


gure fiveat the-head of the column and right againſt. 


I 1 years you will find this number 1.71033, which 


ſhews that 1 /. at the end of 1: years will at five 


per centum, per annum, compound intereſt , be aug- 
mented to 1.71033 (that 1s 11. 145:24. 1f, and 


ſomewhat more ) wherefore by multiplying the. 


{aid-1.71033 by 320 the number of pounds pro- 


pounded in the queſtion) the produCt will be 547, 


+305, &c. that is 547 L. 6s: 1 4.+ for the anſwer 0l 
the queſtion, - See the following opetation : 


” T2 : 
C n 
C 
= 
- 


«CR 4s. & 2 


mm <2 o =*Xt ov Wp =o == 9 37Jq_ = ST. =S 


ltuo. v. tntereft 4393 
D 
100 


1 7 1.71033 32 320 « (547:305Þ 
' 320 

' 3420660 

5130989 


| — 


—— 


547130560 


After the ſame manner the numbers belonging 
to any of the other rates of intereſt mentioned in 
the third Table are to be uſed, 

X11. When an Annuity ; payable 7he manter of 
jarly is in arrear. for any number ſumming up An+ 
fyears , and it is required to know Pe tt a 
what the fame will amount unto, jmces of in- 
ompound intereſt being computed tereſt wpon in« 
for each particular Annuity from #ereft. 
the time it became due until the end 
of the term of years, the work will be as in the fol- 
_ example ; viz. Suppole an Annuity of 300. 
payable at yearly payments be forborn , and all un- 


| aid until the end of four years, the queſtion is, 


what will then be due, compound jatereſt. being 
computed at the rate of 6 per contum, per annwn, for 
exh yearly payment from the time 1x becomes due 
to the end of the ſaid term of four years ? Anſwer 
1912, 7 5. $4. very near. | 
It is evident by the queſtion, that there muſt be 
Omputed. what 300 /. due at the third years end 
will be augmented unto in one year ( to wit, the 
_ at &' per centur: 3 Alſo what 300. due at 
the ſecond years end will be augmented unto in 
in0 years (ta wit, the re -_6 fourth years;) _ 
W 
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wiſe what 300 /. due at the firſt years end, will he 
augmented into, in the three following years (to 
wit the ſecond, third and fourth years) all which 
ſums being added to 3001. (the payment due at the 
end of the fourth year, which 1s incapable of any 
improvement) the aggregate or fum will be the 
rotal money in Arrear at-the end of the fourth 
year, to wit, 1312,::-1, as .may appear by the 


following operation, ML. 
WY 93H | l. 
- The laſt payment: of -the Annuity 
due at the end of. the- fourth year 300. 
is | 
Again, the 3ool. due at. the third 
.years end, will in one year after 
the rate of 6 per centum,, be augmen- 
ted unto .;... | 
| Alſo 300/. due at the ſecond, 
years end, will in: two years at the 
Tate of 6 per centum, per annum , COm- $337.08 
pound intereſt, be ron = 
J 


318 


(as appears by the firlt example of 
the twelfth Rule aforegoing. ) 
In like manner ;- 3oo /. due at the” 
firſt years end, will in three years Goran 
augmented unto...... 
2 due at four years? 1312.58 F 


The invention of the numbers before-mertioned 
being well examined, it will appear , that if a 
Annuity-or Rent payable at yearly payments be wa 

A prov 


unity > os Wh pum a. ef ww was eo. af on os l— 
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proved to the utmoſt at intereſt upon. intereſt, and 
all forborn ' or reſpited unto the end of certain 
years, the total then due will be the ſum of a rank 
of continual proportionals as many in number as 
there are yearly payments, the firſt of which pto- 
portionals is the firſt (or any one) years rent, and 
the ſecond pruportional proceeds from the firſt in 
the ame rate as 106 proceeds from 100, if the rate 
of intereſt be 6 per cemtum, (or as 108 proceeds 
from 100, if the rate of intereſt be 8 per centim, 
&,) and ſo likewiſe the third from the ſecond, 
the fourth from the third, &c. (after the manner 
of the operation in the firſt example of the twelfth 
Rule of this Chapter. 


Othermiſe. 


Find a principal which may have ſuch propor- 
tion to 3coas 100 hath to6, and ſay bythe Rule of 
Three, THE 


6 . 100 : : 300 , 500O 


That is to ſay, as 6 U. intereſt hath 1001. for q 
principal, fo 300 /. intereſt - hath 5ooo /. for 4 
principal ; then ſeek what 5oco !. will be augmented 
unto, being forborn four years at 6 per centum, per 
*mm, compound intereſt (after the manner of the 
rſt example of the twelfth rule aforegoing ;) ſo 
will you find 6312.3848, from which tubſtraftin 
the ſaid principal 5000 /. the remainder (as before) 
1312.3848 /, being the ſum which.g00/. Annuity 
ml be augmented unto at the end of four years, aC- 
crding to the ſaidrate of intereſt, the Annuity bes 
I) payable at yearly payments: 
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The reaſon of the latter Rule. 


If a principal be put forth at intereſt upon ig 
tereſt payable by yearly payments , and all be for 
born until the end of certain years, the total they 
due is equal to the aggregate or ſum of theſe thie 
numbers, to wit, the fai pang! firſt put forth; 
the ſum ofthe annual ſimple intereſts of that pris 
Cipal ; and the utmoſt improvement of thoſe ſins 
ple intereſts by computing intereſt upon intereſt; 
wherefore if from the ſaid aggregate the firſt pri 
cipal be ſubſtrafted, the remainder muſt neceſlarih 
conſiſt of the ſum of the annual ſimple intereſts, 
( which are in the nature of an Annuity ) and the 
utmoſt improvement of thoſe ſimple intereſts (or 
Annuity ) by computing intereſt upon intereſt, 


The Conftruttion of the followirg 
Table IV. 


PP pPQxaxMqoc = p:]}  wGSmrS*SGmry Rr HH] EMmnSEBTtH 


Upon the. aforeſaid grounds, the following 74 
ble LV. is calculated , to ſhew what one pound An 
nuity, payable at yearly payments , and forborn 
any number of years under 31, will amount unto 
by computing intereſt upon intereſt at any of the rates 
expreſt at the head of the ſaid. Table. 

| But the ſame Table may be more eaſily compoſed 
by the addition of the numbers in the preceding 
Table II. in this manner , viz. the firſt number 
each of thoſe columns in the following Table IV. 
at the head whereof are plzced the numbers 4, 5 
6, 7,8,9,*©c, 11, and 12, ſignifying rates of or” 
| tere 
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tereſt per centum, 1s 1 or unity , the ſecond number 
in each - of theſe columns in the katter Tabie 
s compos'd of 1 or unity, and the firſt number 
jy the reſpective columns of the ſaid preceding 
Tele 111. 
i the third number in each of the ſaid co- 
kmns of this larrer Table is compogd of 1, and the 
kin of the firſt and ſecond numbers of the reſpe- 
five columns or the former Table, and in that or- 
&cthe reſt are found out; or more eaſily thus, the 
third number in the latter Table is compogd of the 
ond number in the latter, and of the ſecond in 
the former ; the fourth number in the latter is com- 
jos'd of the third in the latter, and of the third in 
the former, &c. But: you are to obſerve that ac- 
ing to either: of theſe ways of compoſing the 
fourth T'able by Addition, the numbers in the pre- 
«ding Table 111: ought to be continued to more 
paces then 'are there expreſt to prevent error 
wh may happen by adding of defective decimal 
ions. 
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The uſe of the preceding Table IV. 

The uſe of the ſaid fourth Table will be manifeh 
by the manner of ſolving this Queſtion, viz. ifa 
Annuity of 204. payable by yearly payments for 
15 years, be all forborn or unpaid until the end of 
the ſaid term, what will it then amount ynto, vpog 
2 computation of intereft upon intereſt, at the rate 


of 6 per gn, when Anfw. 465 I. 105.4 df, 
ll 


very near, 2s by the following operation is ey 
dent; For in the column belonging to 6 ge cen- 
tum (to wit, that column which hath the figure 6 
placed at the head of it) right againſt 15 years, you 
will find 23. 27596, which ſhews that an Annuity 
of 1 I. payable at yearly payments for 15 years, will 
at the end of the ſaid term (compound intereſt be, 
ing computed at 6 = Fent. per annum) amount unto 
23.295961. (or 231. 5 5.6 4.+) Therefore multiply: 
ing the faid tabular number 23.27596 by 20. (20 
becauſe the Annuity propounded is 201.) the pro- 
dutt will be 465.519+, that is 465 l. 105.44. 2f. 
which 1s the Labirer of the queſtion ; view the fol- 
lowing operation. | | 


I «- 23427596 :: 20 , (465.51g9t 
20 | | 


| 465[51920 


| In the ſame manner the numbers in the other co- 
luma areta be uſed. 
: XIF\ When a ſam of money is due 


Of rebate at + 2 time to come , and it is xequired 
54 Yo Te- 


{freite 


to know what it is worth in ready 
MONEY 4 rebate being made at 2 givell 
£45 Fate 
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Intereſt. 4Or 
gate. of compound intereſt , the work will not be 
muth, different from the 12 Rule of this Chapter, 
giz. there melt bÞ found a ur Spe of ond 
oportionals more in number by one, Is 
oophako of years in the queſtion, of which pro. 
ionals , the firſt is the money propounded to 
Þ tared, the ſecond muſt decreaſe or leſſen from 
the firſt, the third from the ſecond, &c. in ſuch 
anger Or rate as 100 decreaſeth'from 106 (or as 
100 from 108, if the rate of intereſt be 8 per cent) 
then will the laft proportional be the anſwer of 
the queſtion : So 1#378 ,7422= L. be due at the end 
of four years wholly to come, it: will be found to 
be worth in ready money 3004. rebate eng made 
at compound intereſt ar 6 per centum, as by the four 
following Rules.of Three is manifeſt, which may be 
proyed by the preceding twelfth rule, where it 
mil appear that 300, being forborn four years, 
will at the ſaid rate of compound intereſt be aug- 
mented unto 378743088 [. 
L. E. 
378.743088 . 357.3048 
357.3048 . 337.05 
337.08 - 318. 
318, » 300, 


106 , 100 3; 


Upon this ground the following Table V. is cal- 
culated, to ſhew what one pound due at the end of 


any number of years to come, is worth in preſent 
money, rebate being made at the rates of compound 
intereſt, mentioned in the aid Table; by the help 
whereof and of Multiplication, queſtions of rebate 
for any ſum propounded may be performed without 
fenhderable error, | 
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The Conſtruttion of the preceding Table V, 


The numbers 1,2,3,4, &c. to 30, in the firſt co- 
lumn. on the left hand, ſignifie years; the numbers 
4» $» 6, 7 8, 9, 10,11, and 12, placed at the head 
of the reſt of the columns ſignifie rates of intereſt. for 
xool. lent for a year, and the numbers placed in the 

Teveral columns underneath thoſe rates of intereſt 
are found out by. the Rule of Three in decimals, in 
manner following, viz. 


I. | 104.100::1 _., (,9615384615, &c, 
II. | 104.100 ::,9615384615t.(,9245562, &c. 
UI. | 104.100 ::,9245562,&c. .(,888996 t 


That js to ſay, Firſt, if 104 decreaſe to 100, orif 
104 1. payable at the end of a year to come be worth 
1004, ready money, what ready money is 1 /, due 
at the end of a year to come worth ? Anſwer, 
«9615334615 + (or 195. 24. 3 f. very near) So that 
-961538 is the fixſt decimal in the ſecond column be- 
to 4 per centum,in Table V.and is placed right 
againſt 1 year in the firſt column. 

. Secondly, ſay in like manner if 104 decreaſe to 


x60, what will .9615384615, &c.  ( the decimal 
found by the firſt rule of three) decreaſe unto! 
Anfwer, 924.5562,&c, thefirſt 6 places whereof, to 
wit, .924556 are the ſecond decimal in the {aid 
column of 4 per cent, which is placed right agaiolf 
(wo years. 


Thirdly, 
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Thirdly, as 104 is to 100; ſois, 9245562, &c. 
(the decimal found by the ſecond Rule of Three) to 
888996 + (or 175. 94. 1 f, +) whichis the thicd de- 
cimal in the column of 4 per centum. Hence It ap- 
$ that 1 /. due at the end of 3 years to come 
1s worth .888996 + (or 17 5.9 4. 1 f. and ſomewhat 
more) in ready money, rebate being made at the 
rate of 4 per centum , per annum), compound inte- 
reſt, 
After the ſame manner the reſt of the decimal 
fraftions in the ſaid ſecond column, as alſo in the 


other columns are found out (mutatis mutands) 


The uſe of the preceding Table V. 


To exemplikie the ſ2id fifth Table, let itberequi- 
red to find out how much ready money will dif- 
charge a debt of 356 1. payable at the end of ſeven 
years to come, by rebating at the rate of 7 per cen- 
tum,per annum, Compound intereſt ? Anſw.221 [13 s. 
11d. 3 f. very near. For in the fifth column, at the 
head whereof is placed 7, fignifying 7 per cemmum, 
right againſt 7 years, I find .622749, which ſhews 
that 1 1, due at the end of 7 years to come is worth 
in preſent money .622749 decimal parts of a 


Pound, rebate being made at the ſaid rate of com- 


pound intereſt. Therefore multiplying the {aid te- 
bular number .622749 by the ſaid 3561, (the debt 
propounded ) the product (according to the ſe- 
cond rule of the 26th Chapter) will be 221.698,&c. 
that is, 2211. 13s. 114. 3 f. which isthe Apfiver of 
the queſtion. See the ſubſequent operation. 


pe 


qc 6 Tytereſt . A ppendix, | 


I... 4622749 :: 356 . (221.698 + 
356 
3736494 
3113745 
1868247 


221| 698644. 


In the ſame manner the numbers 1n the other co» 
lumns are to be uſed. oh 
XV. The finding out the preſent 
To find the pre- worth of an Annuity is grounded upon 
few worth of (15. foundation, to wit, if the preſent 
Annuities by a OH ow f P 
computation of Money which 1s paid for the purchaſe 
compound inte= of an Annuity,to continue any term of 
reft. years, be putforth at any rate of com- 
| pound intereſt, and all forborn until 
the end of the ſaid term, and that the total money 
then due be put into oneScale : alſo if the total ſum 
of the utmoſt improvements of the annual payments 
of the Annuity, put forth at the ſame rate of com- 
pound intereſt, from the time thoſe annual payments 
become due until the end of the term, be pur into the 
Other Scale,the Scales muſt be even, viz. the ſaid two 
total ſums of money muſt be equal one to the other. 

Now to find out ſuch a preſent worth of an Annui- 
ty, there are divers wayes;ſfome of which I ſhall here 
explain by examples : 

Firſt therefore let it be required to find the pre- 
ſent worth of an Annuity of- 378.73088 I. to conti- 
nue three years compound intereſt being computed 
at 6 per cent. per ann. Anſwer, 1012.3848 1, i 
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It is evident by the queſtion, that there muſt be 
computed (after the manner of the Example u 
the fourteenth Rule aforegoing) the preſent worth 
of 3785243233 1. dueat the firſt years end, alſo the 
preſent worth of the like ſum due at the ſecond years 
end, and in like manner for the third year all 
which particular preſent values being added toge- 
ther, the aggregate or ſum will be the total preſent 
worth of the Annuity propounded, v1z. 
:378.74.3088 /. payable at the end of J* 1. 
one - year is worth in ready money 357.3048 
(as 1s evident by the fourteenth rule | 
aforegoing.) . .. - . 

Alſo the ' like ſum payable at rs 

337.08 


end of 2 years to come is worth in 
ready money ,... 

Again, the like ſum payable at the”) 
endof three years to come , 1s words: 18. 
in ready money... . . 

Therefore the total preſent worth 
of an Annuity of 378.743088 /. 10 2,3848 
continue 3 years is... 

| Otherwiſe. 

Find a principal which may be in ſuch propor- 
tion to the propounded Annuity -378.743088 1. 'as 
100 is to 6. Which will be exaCtly 93 12.3848. for 


6. 100 :3 378.743088 . 6312, 3848 


"Then ſuppoſing this principal ſo found to bea 
{um-due at the end of three years to. come, find 
what it wilt be worth in -ready money, by dimini- 
ſhing it according to the fourteenth Rule of this 
Chapter, ſo you will find 5300/. for the ready mo- 
Tey equiyalent to the ſaid 6312,3848/1. due at the 

| end 
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end of three years, which ready money 5300 L, he- 
ivg ſubtraCted from the ſaid 63 12.3848. leaves (as 
befare ) 1012.38481. for the preſent worth of the 
faid Annuity of 378,743088 /. to continue three 
years, compound intereſt being allowed at 6'per 
Centrm, Per annum. 


The Reaſon of the latter Rule, 


It will not be difficult to apprehend , that if 


6312.3848 /. ready money be put forth as a Prince 
pal at intereſt upon intereſt, it will at three yeary 


end be augmented unto an Aggregate or ſum cont 
pog'd of theſe three numbers, to wit, the ſaid Prin- 


Cipal 6312.3848; the ſum of the annual ſimple in- 
tereſts of that Principal , and the utmoſt improvye- 
ment of thoſe ſimple intereſts by intereſt upon in- 
tereſt :- And becauſe (by the operation aforegoing) 
53001, ready money (part of the ſaid read maney 
6312.3848L) willat three years end be augmented 


unto 6312.3848 1. part of the ſaid Aggregate, there- - 


fore 1012.38481, the complement or remaining 
part of the ſaid ready money 6312.3848 /. muſt ne- 
celarily be augmented unto the complement or re- 
maining part of the faid Aggregate, which remait- 
ing part laſt mentioned is compoſed of the ſuntof 
the aforeſaid ſimple intereſts, and of their utmoſt 
improvement at intereſt upon intereſt, that is, the 
faid remainder is the utmoſt - improvement of. an 
Annuity of $78.7430881, to continue three yeats, 
compound intereſt being allowed at 6 per centwn, 
per ammm, , 
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The Conftrultion of the follotding Table VI. 


pon the aforeſaid grownds the following Ta 
I is cal to ſhew how much mo. 
ney an Annuity of one pound to continue any 


tumber of years under 31. CR — 7 
yments, is worth, upon a computation of rom ! 
=L intereſt at any of the bas poporaak 
erat pdngroſeeters Take bark a 
e VL may more by 
the preceding Table V; in this manner, vit. he 
feſt number ig; every of the Columns wen except the 
Column of years) in the followin e VI. is the 
me with Ge firſt number in the like Columns re- 
ſettively in the preceding Table V. the ſecond 
zumber in eacti the ſaid: Columns of the ſixth 
Table is the ſum of the firſt and ſecond vo he 
the reſpettive Columns of the ſixth Table, 
third number in'the ſaid Columns of the fifth: 2ble 
b5theſum of the firſt; ſecond, and third numbers in 


| the reſpettive | Columns of the fifth Table : Or yet 


more eaſily thus, the third number in the ſoxth T'a- 
ble, -is-compoſed of the third in the fifth Table and 
ef the ſecond in the ſixth; the fourth number in 
the ſixch Table js compoſed of the fourth in the 
fifth-and of the thicd in the ſixth ; the like is to be 
underſtood of the reſt. But you are to obſerve that 
«cording 'tothis way of compoſing the ſixth Table 
dy-Addicion, the numbers-in the fifth Table muſt 
be continned to- more places than are there expreſt, 
to ng & —_ ariſing by the addition of defective 
actions, 
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The uſe-of the preceding: Table VI. 
_ The uſe of. the: faid ſixth. Table will. appear by 


the mapner off ſolving. theſe two -ſubſequent que 


ſtians, viz. 

Qweſt. 1. What. is the preſent worth. of an Ar- 
nuity ar rent of-561. per awum payable by year. 
ly. payments for 24 years, accompting- intereſt up 
on intereſt at, the-rate- of: 6-per centum, per annum! 
Aafber, 5B 2556-9 very. near, thus found ont; 
la.the fourrh Golan of the preceding) Table VI. 
under the- figure Gat; the: head; and right againk 


21, years ,, find 11.76407 ,, which ſhews that 


Annuity of- 1-1. payable-by yearly-payments for-21 
years, is worth in preſent money 1 1.76407. (ot 
14-l; 15 4 3-d- 1 7 and fomewhat more)-intetelt 
upon. intereſt /beivg .camputed on bath-ſides ar the 
rate: of- 6' per ceintings, per annum; therefore. multi 
plying the ſaid- tabular number. 11.76407 by $6, 
(56 becauſe the Annuity prapounded is: 56: poupd) 
the product: ({according to, the ſecond-rule of the 
26th- Chaptcr-6f-the- preceding Book ) wilFbe 
found to be:658;787, &c. that-is. 6581. 15 5. 94 
very near; Wherefore1 conclude that the Anſwer 
ofthe queſtion is 658-/; 15 5; 9.4. view the follon- 
Ing Operation. | 
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" 658178792 


weſt. 2, What is the preſent worth of an an- 
ro 451. payable by yearly paytyents for 
21 years, intereft pan intvre being cottiputed ar 
1o per cenmum, per annum ? Anſw. 3 9t. 35. 194. 
fery tear ; for in the Column of 15 per cextuie, 
the ſaid ſixth Table , right rapes 21 F Years by 
under 10 at the head 1 number 's.6 
which ſhews that at w yferes compound iti 
reſt, an Annaity or - of 1] hs e by | ine: 
for 21 years, is worth in mone 
64369 7. that is $1. 12 5. 114. 3}. - therefore 
multiplying the aid tabular number 8 64869, by 
. $Sog rent propounded ) the produ& will be 
389.1914, that is 389 1. 3 5. 10 d. yery near,which 
s the Anſiver of the Queſtion. 


1 . 8.64869 :: 45 . (399.191 F 
45 | 
4324345 
3459476 


er rerrrmmartmmggm_ cow 


389|19105' 


In the ſame manner the numbers in the other Co- 


lumns of Table VI. are to beufed. 
Cc 3 Moreover 


— 
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Moreover the numbers in the ſaid ſixth Tablewj| yur 


at firſt ſight ſhew how many yea qurt 


To find how purchaſe an_ Annuity to_conting} 


oy. Jearspu any number of . years .under 31 
ts or a Leaſe Worth, to be ſold for preſent ng 
or years is ney, compound intereſt being cons 

worth, puted on both. fides ,: at, any of th 
{aid rates 4, 5, 6, 7, 8, 9, 10, 11 

and 12 per centumn : fo if you deſire-to know: hoy 
many years, purchaſe an; Annuity iſſuing. abt 
Lands' for 21, years, to begin preſently, is worth 
if it were to'be ſold. for ready money , whea th 
current rate of intereſt is. 6 per centum \, Seek -n 
the firſt Column of Table VI. for 21 years, and 
carry. your. eye. from ; thence equidiſtant , tp/the 
head-line of the Table till you. come under 6, which 
(as before hath hten ſaid) lignifies 6 per. centum.' 
jn the fourth -Column you will find .11,76407, 
whereof. yau' need only, conſicer 11.76, which 
ſhews. that. the ſaid Annuity is worth 11. years 
purchaſe, (or. 31 times, one years rent, whatere 


it be) and 76* parts of .one years' purchaſe Uivi- 


ded into'too parts, or 4112 years purchaſe and 4 
Iittle more, The ſame annvicy when money was 
at 8 per gentup was warth. 10 years purchaſe and 
about ;3- part of a years purchaſe more,as the num- 
her in the Colum of 10 per centum right againlt 21 
years will diſcover, 


In like manner ſuppoſing 10 per centum to bea 
fit rate to be allowed in the valpatian-of Leaſcs of 
houſes, the Leaſe of a houſe for 21 years will be 
found by the ſaid Table to be worth 8. years pvr- 
Chaſe and;7z parts of a years purchaſes, or 8 yea" 

h purchak 


that 


{ 
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ſeand an balf; and :balf a quarter of a years 
i Wnhaſs and ſomewhat more 2 Bur note: here, 
ined that in yaluing: of Leaſes, the rate pericemumis to 
he et bigher or lower according to the goodneſs of 
the thing leaſed; and the certainty or uncertainty of 
therent. mY & 1 Sr 202653 47 
X/1. When a ſum of Money is propounded, 
and it is required to know+ what An. - © 
mity ( to continue, any number of © þ-o _— 
years , and according to any given 7rd inte- 
nite). that, ſum - will buy , -you may » rſt. 
preſuppoſe at pleaſure an Annuity for ..': - . 
the term of years propounded , and find the value 
ofthat Annuity 1in ready money (according tothe 
ifeenth -Rule aforegoing,.) at the rate. aſſigned; 
then will the proportion be as followeth. - 


As the value found 1s in proportion to the Juppoſe 
Anuuity ;, ſo, 14 the- ſum of money propoun d, to 


n— 


= ES 2.0 


the Annuity required, -- 


AS OSTsgSSFF.s.S 


i- | So if it be required;to find what. Annuity to be- 
2 | ginpreſently, and to continue three years: 500 L | 
s | inpreſent money will purchaſe, compound: intereſt 

4 | being computed at 6 per centum , per ammumn : The 
- | Anſwer will be 187. 1 5s, 1.4, verynear. 

1-| For. preſuppoſing an Annuity at pleaſure, to 
wit, 378.743088 l. payable yearly for: 3 years, the 
value thereof in preſent money will (by the fif- 
z | teenth Rule of this Chapter ) he found to be 
f | 1112.3848/, Therefore by the Rule. of proportiow 


lay, 
1012.3848 . 378,743088 :: 500 , 187,054 


Cc 4 That 
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| That is toſay,..if 1012.3848 L in teady money 
Nees years) hen goo#. i preſent movey will pu 
three years) then 5oo!. in preſent 

chaſe an Annuity (to continne the fone rem o | 
years and at the {ſame rate of intereſt) of 189,054, 
&c, thatis187 /, 15, 1 d, very near. 


The Conftruftion of the follows 
:  eable Vil NY 


Upon this ground the following Table VI. is cal. 
ealathd to ſhew what Annuity to continue 
terin of years under 31, and at any rate of i 
mentioned at the head of that Table ) one =_ 

of 


will pyrchaſe , by which Table, and by the 
Multiplication, queſtions concerning the p 
fmnuties , Rents or Penſions , by any ſum of ready 
 ponn—, may be reſolved without con- 
kiderable error. But a more ready way to make the 
faidTable VII. may be this following, +»z. 

Foraſmych asit is evident by the conſtruCtion of 
the third Table aforegoing , that one pound ready 
maney is equivalent unto 1.06 /. payable at the end 
of a year to came, at the rate of 6 per cemtum, [# 
gan ; therefore this 1,06 is to be the firſt num: 
ber in the Column intituled 6 per cextam in the 
fabſequent Table VII, Again, the preſent value of 
ene pound Annuity to continue two years at the 
ſaid rate wil) be found by the preceding Table VI. to 
be near 1.83339 {, Therefore by the Rule of Pro- 
portion, ſay, | 


383339 
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in preſent money: purchaſe ? z4»ſwer, an Annuity 


S ?P—2.,2ES5E 


the numbers in the preceding Table 


47 


183339 + 1 :: ©: $4543 6c; 


That is, if 1,83339 1. ready mopey will pur- 


chaſe an Annyity of x /. (to continye two ; 
what Annuity to continue the Game time 1. 


of .54543 t. thatis 10 #. 13 d. very near , to con- 
tinue two years the ſaid Decimal 


545431. is to be. placed as the fecond number in 
och Columa of the ſabſequent 


vman of t: Table VII. 
Hence it follows, that if 1 or unity be divided by 
every one of the numbers jn ell rhe Colunns-of 


peai 
the like Columns af the following Table 
in which operation it will be requnge, that 
be conti- 


jÞ 


nued to more 
yent. error tl 
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The uſe of thepreceding Table VII. 


| Sf 1. What Annuity or yearty rent iſſuin 
our of Lands, to [begin prefently, and to canis 
4 years, will 3201. pnrchaſe, .compound interef 
being reckoned on both ſides , at the rate of 6 pry 
rentun, per annum ? Anſw. 344. $., 6 d. very near, 
which4s ghus found out, iz. ln the fourth Column 
of the preceding Table VII. under 6 at the head 
of that Column, and right againſt 14 years you 
will find this decimal .10758, which ſhews. 
x 4. ready money will purchaſe -an Anguity of 
. ,10758L ( that is2 s. 1d, 2F.+) therefore multi. 
plying the {aid decimal .10758 by the ſaid 320; 
the (according to the ſecond Rule of the 
26th Chapter of the preceding Book) will be found 
tobe 34.425, &c, is 341.85. 64. very near, 
which is the Z=/mer of the queſtion. 
1 , 10758 :: 320 . (344425 t 

320 


— — 


215160 - 
32274 


—_— - 


34142560 | 


Jn like manner, if 10 per cenrum be thought a fit 
rate of intereſt ro be allowed in putchaſing Leaſes 
of houſes, 5007. will buy a preſent yearly rent of 
631. 185. 1 d. payable for 16 years out of a houſe. 
For underneath 10 at the head of the 8th Column, 
and right againſt 16 years ( in the preceding Table 
VIL,;) you will find this decimal .12781, which be- 
ing 


dppendin 


©&o <= = £&@ 


OG LG es and cn and 
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ing: multiplied. by - yac,. ( the- aumber: of pounds 
opoanded: to purchaſe the: Leafs! } the pro_ 
will: be found ta be:63:go5ao, that. is 163-4. 13.1 d+ 
as. by; the ſubſequent: aperation.is manideſt. 
I . ,1278r 2: 500 . (63:905 
Joo | 


63|90500' 


X11. Upon the ſame foundations which! have 
been laid in the 12, 15,144 r5,and':6 
Rules: of: this Chapter; for the | ma- | The! making: 
king of Tables which: yearly TeMfes for | 
ments:z: Tables may:be made'for! 7,7, 


If yearly and-quarterly-payments, ments. 
the intereſt-of 1100 1. for:% year,. and: 
likewiſe for 5 year being firſt upon': For if 
we ſuppoſe that: at the rate-of-6'/.' for 100 1. for a 
year, the intereſt of 1001; for 4 year is'3 |. the nam- 
bers 100 and 103 are' to be uſed 1n the: fame-man- 
ner: to. calculate ' Tables for half yearly payments; 
as the numbers 100 and'ro06-have/ been before u 
to. form Tables for yearly ' payments. But if at the 
rate: of 6 per centum , per annum ,. the intereſt of 
100 {. for. year ought robe ſuch, that'being added 
to the ſaid principal 100 4, and the\whole put forth 
at intereſt for the next half year,at the ſaid Tate, the 
ſamthen due (to. wit, at the years end) muſt exa« 
Aly amount unto 106 [In this caſe' > Geometti- 
cal mean: proportional--number between: the» exp 
treams:100-and- 106: muſt be 4 which mea 
will: (.by the following'1$th Rule) be found:to be 
near 102:956301 +; And'then the wumbers 100and 
102:956301 &c. are:to-be-uſed- inſtead of .the. 

| num- 
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riumbers 100-and:ro6 in'manner 'aforeſaid.'' In like 
manner, if :it be ſuppoſed:thar' at the rate of-6/pe 
ectum, per anuum,' the, intereſt of -100 l. for {year 
iS 14. 105.07 1:51-the numbers'100 and 191;5-are 
to be uſed for. the-calculating gf--Tabl:s for quar- 
terly payments, inthe ſame manner as the numbers 
100 and 106 for yearly payments. But if at the rate 
of 6 per centum, per annum, the intereſt of 100 1. for 
3 year ought to be ſuch, that being added to the 
faid:100 1, and.the'. whole put forth at: the. ſane 
rate of intereſt; for the next £,year.; andin that 
Tanner: forthe third and faurth quarters, and:that 
the fum due at-the- years engd;mult-exattly amount 
_ unto 106 /,. Ig-this caſe a. feries 'or rank :of five 
numbers in Geometricali proportion: continued 
muſt be conſidexeg, viz., the principal 100 .Cwhich 
s the:le{ler of thetwo extreartrproportionals;) the 
three ſums (compoſed of-prineipat and incerett) due 
atthe.cnd, of the firſt; {-cand: and 'thicd: quarters 
of the year, (which are-the-thees mean proportio- 
nals) and +96, dye at the years end:(which 4s the 
greatcs. of, the. two. extreani:proportionals;) now 
between the ſajd extreamsroo and to06,. the 'ficſt 
(to wis-theleaſt), of the ſaid three mean proportio- 
$is to be-:ſought,, which-(by. rhe following 2oth 


ue of, this;Ghapter). will be. found to'be nezr 


191.4673/Þ:-. And then'-the. numbers ©1009: | and 


\ - 1P4,467% 6, are to. be yſed.inſtead of the rinm- 


bers 190 and. 196 in manber Aforeſaid. : 71) 


Tfndi£6h2 11. KV HT. I'wonumbers being given” 
africa! mean; 130. finda - Geometrical? mean:propor- | 


renal .- tional between them'; multiply the 

ber buwefs | £70 given twmubers one by the other 

0 nombers! * ) BIEN UUMDCT & by te | 

-- gftes, 1> 53 md. extratt<the fquare root ofthe: 
, e775 | pſo- 
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oduch, ſo-is fuch ſquere root the-mean proportio- 
1: ſooght.; tor, example,: it & and if Ne 1g 
nymbers givenz- and it is required-to, find a mean 
number Geametrically proportional between-them, 
multiply. 18 by-8,;{0-is the, product. 144 ,” whoſe 
qyare root is 12-for the mean, proportional Toght; 
ſothat 8, 12-and: 18, are three:numbers in Geome- 
trical proportion. continued ,'viz. As 8.is in pro- - 
partion to 1 2, ſo 18,12 to 18. ;1n-like, manger a.Geo- 
metrical mean proportional, between the extreams 
1090.and 106 wyl be fonnd near-102.956301 +, .. 
;XIX. Two.numbers beinggiven,,.to find the firſt 
of two Geometrical mean,,propor- ; 
tional numbers between the.extreams . 7o find the frft 
ive, multiply the ſquare of the leſ- 9f be _ Grome- 
jh exiream by Lthe., greater,. and £x- Mord ray! 
tract the cube root of the. product, 4;,, ( 5hwen 
ſp-is ſuch, cube; root the leſſer of the, two. 6xtreew 
two mean proportionals required ; , ®mbers given 
for example, if 8 and 27 are aſſigned 
for two extreams, the leſſer. mean will be found 12; 
for according to the rule , the ſquare of $ the leſ- 
lex extream, 4s, 64, which being. multiplied by. 27 
(the greater.extream) produceth, 1728, whole cube 
root is 12 the leſſer mean ſought, then may the 
greater mean be found mare ealily by the Rxle of 
Three , for8 . 12 :: 12 , 18, fo that 12andis 
are . two means Geometrically. proportional: ,be- 
tween the extreams 8 and 27, 9z. theſe. four num- 
bers are in Geometrical proportion continued, ito 
wit, $ . 12.., 18 and 27. - 


Wag o 
, *\ . 
+0 T 
Sz k A XK. . w@ 
j F - \.4% : 
l « A % b . 


XX. Two nuibers being! piveit 
find the firſt of three Gobettidg 
mean © between! the &-' 
| - given, muliply/ the cube of 
the leſſer extream bythe greater, and 
extras the' Biquadrate root. of the! 
produit, fo is ſuch Biquadrate' root 
a breues for le; if-2 afid 
portionals required :' for example, if- 2 atid 32 at 
riy&extreams given; the firſt and leaſt of three Ge 
ometrica mean- propottionals will be found toe 
4x for' (according' to tlie Riyle)-the'cube'of 2 (the 
leſſer extream given)*is'8, which” being mulripliet 
"22 (the greater extrenm)- producetht 256 ,- the 
Iaquadratt root wheteof being extratted (according! 
torhei29: Rule of the' 33 Chapter of the' preteding' 
Treavsfe.) -gives-4/for'the'firſtand'lealt of the three 
meaws'ſdught, the other! means may be'eaſily found 
by tte Ride of Three'y for, 


CI IT 4 . V2=&., x0 3410-2 


| Soith#t- theſe five numbers: wilt appear to be in 
Geotmettical proportiot! continued, rowit, 


WS + (v'y P'.. 161. 32 
Ih likenanhier the firſt and leaſt of three' Geome- 


mical mens t:#Rils between” the extreams: 100 
and a06;- be font tb be near' 101:4693, &c 


Thus have I ſhewed the nioſt eafie wayes: (raiſed 
from clear grounds)! to make Tables for the reſo- 
lation of the uſual queſtions , which depend upon 
tb computation of intereſt, by the help of Adultr- 


plication only. Queſtions 
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t, th&leaft): of! the'three mean pro. 
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7 Inerel, ang 


Queſtions to exerciſe the precedent Tables, with OY 
uſe im ſolving Queſtions of the ſame nature, when the 
number of . years exceeds 30. Pe. 


9yeft. 1. If the Leaſe of a houſe be worth 153 /. 
Fine, and 16 lyyearly rent , payable (yearly for 2x 
years, and the Leſſee be deſirous to bring down the 
Fine to 50. and ſo to pay the more Rezx, the que» 
ſion is, what rent the Tenant ſhall pay, accompring 
compound. intereſt at the rate of 10 per centum, per 
ann? Anſwer, 271, 18s. 143d. near. oo 
Firſt find the difference between the Fines, which 
$163 /, Then after the manner of the examples of 
theuſe of the preceding Table VII. ſeek what Annui- 
ty or rent to continue 21 years, 103 /. ready money 
fill purchaſe at 10 per centum, ſo will you find 11 4. 
18:5. 12 d. which being added to the old rent 16 /. 
zives 27 L. 18 5. 134. which the Tenant muſt pay,to 
the end that the Fize may be diminiſhed unto 50g. 

Oueſt. 2, There is a Leaſe of certain Lands to be 
kt for 14. years for 2501. Fine, and 44-1. Rent per an- 
wn,payable yearly, but the Tenant is deſirous to pay 
leſs Rent, wiz. 20 pounds per annum, and to give a 
greater Finez the queſtion is what Fine ought tobe 
paid to bring down the Rent to 20 |. per annum, aC- 
compting compound intereſt,at the rate of 6 per cent. 
per annum ? "Anſwer, 473 1. 1 5. 7 d. ; 

Firſt find the difference between the Rents, which 
fill be 24 pounds per 47m. Then by the help of the | 
preceding Table VI. ſeek what Annuity or Rentof 
14 |. per annum,co continue 14 years, is worth in rea- 
0} Money at 6 per centum, per annum , ſo will you 
Dd find 


U 


% 
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AJ 


y 
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find 2231. 15. 74. which being added to the firk | 
Fine 250 pounds, gives 473 /. 1 5, 7d. which theTe. 
nant mult pay, tothe. end the re7e may He brought 
down to 201. per ARM. DESIWILS 
Que, 3. There is a Lzaſeof certain Landsworth 
32 |. per annum, more than the rent paid to the Lord 
for it , of which -Leaſe {eyen-years are yet m-bging, 
and the Leſſe-is deſirous to take a Leaſe. in reverſion 
for 21,years, to begin when his old Leaſe is exp 
red, the queſtion is, what. ſum of money is.tobx | yea 
paid  for.this Leaſe in reverſion , accompting com» { 256 
pound intereſt at the rate of 6:per centum,per: anmm, | fon! 
Anſwer, 2501. 7 5. 24d. +. WE 
Firſt by adding the 7 years of the Leaſe in, being | pi 
to the 21" years you would have in reverſion after | by 
thoſe ſeven are expired, the fum is 28. Theft hy the } mal 
preceding Table VI. — 


K 

The preſent worth of t 1. An- "IIS yer 
nuity for 28" years at 6 per cemtum ps 13.40616 | 
com ao intereſt, - LUCY | mh 

Likewife, the preſerit worth of | Iv 
1 1. Afmivity for 7 wor is $ - 92.33 : 
, TReIANE thedifference of thoſe NY It 
preſentwotths,fhall be the preſent C 5 92.583 | + 
value of t "Annuity for 21. years , TE ne 
m teverfion after7 years ——-— Py ag 


yearly rent propounded ) gives the 


— Which mukiplied by 32 ( the m1 
250.36256 
Anſwer of the queſtion, ——— 


 Othwniſe 
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Otherwiſe thus. 


Ficſt, By the help of the ſaid Table VI. find our 
how much 324, yearly: rent for 21 years is worth 
in ready money , as if the 21 years were to begin 
preſently, at the rate of 6 per cenum, which ready 
money will be found 376.45024 1. Then by Ta- 
ble V. find what 376.45024 /. dueat the end of 7 

to-.come, is warth in ready money, ſo will it be 
wo. 7.5. 2 4. which agrees with the Anſwer before 
ound. 

ch 4. One would beſtow 630/. to purchaſe 
2 prelent yearly rent or Annuity of 601. to be paid 
by yearly payments, the queſtion is to know fow 
many years the faid Annuity muſt continue, com- 

ond intereſt at 6 pey centum, per annum , being al- 

w?d on both ſides. - Anſw. 17 years, and 23 dayes, 
yery near. 

Firſt, I divide 630 þy 60, the quotient is 10.5, 
which ſhews that 10 years purchaſe and an half are 
given for the Annuity ;, then ſearching for 10. 5, 
in Table VI. in the Column of 6 per centumn, 1 find 
It not exactly , but the neareſt lels than ir, is 10 
47725, ſtanding right againſt 17 years, and the 
next greater than 10.5 is 10.82760 which is placed 
ia 18 years, Whencel infer that the Annuity 
muſt continue 17 years and more, yet leſs than 18 
years.. Now the proportional part of a year to be 
added to 17 years, may be found out near enough 
for ule ,, thus, viz. ſubtra(f the ſaid leſſer tabular 
number 10.47725 from the greater 10,827609, {0 
the remainder will be found .35035 : Alfo ſub- 


traſting the ſaid 10.47725 from 10.5 ( the quo- 
Dd 2 tient 
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ent firſt found) the remainder will be .02275 ; then 


ſay by the rule of three in decimals, as.35035 the. 


greater remainder is to .02275 the leſſer; ſo is1 


year (the difference between 17 and 18 years} to. 


.0649 parts of a year, or 23 dayes + (as will appear 
by the fourth Rule of the 26 Chapter of the precedi 
Book ;) therefore the number of years ſought by the 
queſtion 1s 17 years, 23 dayes. 

Queſt. 5. Ifan Annuity of 96 1. payable by yearly 
payments for 14 years be ſold for 826 /. what rate 


of intereſt per centum, is implied in that ' bargain? | 


Anſw. 7 l. 5 5. 7 4d. near. | 

Firſt, dividing $26 by 96,the quotient is 8.60146, 
which ſhews how many years purchaſe was given 
for the Annuity ; then ſearching for 8.60416 in 
Table VI. in aright line paſing from 14 years,equi- 
diſtant to the head line of the Table, 1 find it ww 
actly, but the neareſt leſs than iris 8.24423 (whi 
ſtands in the Column of 8 per. cent.) and rhe neareſt 
greater is 8.74546 (which ſtands in the Column of 
7 per cent.) whence I infer, that the rate of inte- 
reſt required is between 7 and 8 per cent.) and the 
proportional part of 1 /. to' be added to 7 1. may 
be found out near enough for practice thus, viz. 
ſubtra&t the ſaid leſſer tabular number 8.24423 
from the greater 8.74546; the remainder will be 
59123. Alſo ſubtract 8.60416 (the quotient firlt 
found,” which falls berween the ſaid tabular numbers 
from the {aid greater tabular number 8.74546, the 
remaitider will be 141 30;then ſay by the rule of three 
in decimals, as 50123 the greater remainder ( 0r 
difference between _the two tabular numbers) 1s to 
14130 the leſſer remainder ; ſo is 1 /. (the difference 
between 7 per cert, and B per cent. ) tO .28199 
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&c. or 5 5-7 4. 2 f. which added to 7l.gives 71.58.74. 
2 f, which is near therate of intereſt p, c. required. 
Queſt. 6. If a years rent (or one years purchaſe) 
he paid as a Fine, for renewing or adding 7 yearsro 
14 years yet to come of an old Leaſe for 21 years, 
and accordingly a new Leaſe be taken for 21 years, 
to begin preſently (which proportion is ordtharily 
obſerved by Biſhops, Deans, and Chapters, Heads and 
Fellows of Colleges in letting Leaſes of their Lands) 
what rate of intereſt per centum is implied in that A» 


} greement.? A»ſw. 111, 11.5. 84. 1 f. and ſfome- 


what more. 

To ſolve this Queſtion, firſt I ſearch in the pre- 
ceding Table VI. to find out two numbers ſo-ſeated 
in ſome one Column of intereſt, that one of them 
may ſtand right againſt 14 years, and the other 
zpainſt 21 years; and ſo qualified that the diffe- 
rence between them may be exactly 1 or unity ; 
but not finding any two numbers preciſely anſwer- 
ing thoſe conditions, I take thoſe numbers that 
come neareſt, which will be found in the Columns 
of 11 and 1 2 per cent. for the difference between the 
;umbers 6.98186 and 8.07507, which ſtand in the 
Column of 11 per centum, right againſt 14 years and 
21 years,Is 1.09321, which exceeds 1 (that is 1 years 
purchaſe) by .09321 ; Alſo the difference between 
6.62816 and 7.56200, which ſtand in the Column 
0f 12 per cent. right againſt 14 years and 21 years, is 
93384, which wants .06616 of 1; therefore I di- 
vide 1 /. (the difference between 11 /. and 12. per 
cent.) into two parts, in ſuch proportion one to the 


Other, as the ſaid decimals .09932t and .05616 are . 


one to the other ; ſo I find the ſaid parts of 1 /. to 
denear .5848 and .4151 orits.84.1f.+andss. 
Dd 


3 3 &. 
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3 d. 2 f. +, the formex of which being added to 11 ps 
centam, or the latter being ſubtracted from 12 1, pet 


cent. gives 11.5848 1. or 111. 115.8. 1 f. +, which 
is very near the rate of interc{ required by the 


queſtion. 


Oneft.7. What is the preſent worth of 1 /.per an. 


payable yearly for 19 years, compound intereſt be. 
ing computed at the rate of 11.5848 l. per cent. Au, 
5 l. 15 5. o d. very near, which is found out by the 
help of the preceding Table VI. in this manner, viz, 


The tabular numebr for 10 m_ 5.88923 
at 11 /. per centum 1S— 

The tabular number for 10 years? 5.65022 
at 12 per centum 1s — OT 


Their difference is — — 0,23901 


Then ſay by the Rule of Three in decimals,as 1 4. (the 
difterence between 11 and 12 per cent.) is to .58484 
(to wit, the decimal by which the given rate in the 
queſtion exceeds 1 1 per cent.)ſo is .23901 (the diffe. 
rence found ont as above)t0.13977+, which being 
ſubtracted from 5.88923 ( the greater of the two 
tabular numbers above mentioned ) there will re- 
main 5.74946, or 51. 155.0d, which is ner 
the preſent worth of one pound yearly rent to cony 
tinue 10 years, at the propoſed rate of 11. 58486, 
per Centrum. 

After the ſame manner the preſent worth of 1 |. 


yearly rent payable for 21 years, at the ſamerate of 


Intercſt, will be found to be 9.77503 l. or-7 L.-15 5 
6 4. very near, from which if you ſubſtraCt 5.74946 
(being the afore-mentioned preſent worch of 1 4. 


yearly rent for 10 years) there will remain 2.02557 
or 
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of 21, 05.'6 4. which is near. the preſent worth of a 
Leaſe of 1 1. rent per annum, tory 11 years 10 rever- 
f6n, to begin after 10 years yet to come. 1n a Leaſe 
ze expired ; Hence it is evident, that if a Tenant to 
z College hath 10 years yet to come in a Leaſe, at 
Þ 14. rent per annum, and defires to have 11 years re- 

tewed, or added to thoſe. 10, and ſo.take a new 
Lisſe for 21 years, to begin preſently at. the ſame 
rent, he muſt give 2 /. © 5. 6 d. or «wo. years pur- 
chaſe and 75. part of a years purchaſe, very near (aC- 
cording to the fundamental proportion before aſſu- 
med in the ſixth queſtion.) The like may be done 
for any other term of years under 30,, by the help 
of the ſaid Table VI. © 

But yet by a Table calculated pur- Concerning the 
pſely for the ſaid rate of 11.5848 1, papeine o = 

centum, (according to the fifteenth .. - 
Ryle of this Chapter) queſtions of the 
lame kind with the two laſt, may be more eaſily an- 
ſmered, and therefore (for that they come-often in 
pratice) I ſhall here inſert ſuch a Table, as findir 
ready calculated to my hand by Doctor Newton, in 
his Scale of Intereſt lately publiſh'd , which Table 
bto be uſed in every reſpect like to the preceding 
Table VI. and will be very ready and uſeful, for the 
proportioning of Fines, in the renewing of Leaſes 
deld from Cathedral Churches and Colledges, as 
vill be manifeſt by the manner of ſolving the tw@ 
following queſtions. 
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Oueſt. 8. If a College- 
Tenant hath 5 years yet to 
come or unſpent in a Leaſe 
of lands for 21 years, at 1 /. 
Juny rent, and deſires to 

ave: 14 years renewed or 
added to thoſe ſeven years , 
and fo to 'take a new Leaſe 
for 21 years to begin pre- 
ſently, what muſt he pay for 
aFine? Arnſw.31. 35.09. 

The rule for finding out 
_ the anſwer of the queſtion 
propoſed., and ſuch like, is 
this; viz. 

From 7.77507 ( being 
the number which anſwers 
to 21.” years in this Table 
VII. ) ſubtract alwayes the 
tabular number which be- 
longs to the number of 
years to come or unſpent 
in the old Leaſe, ſo the 
remainder will ſhew what 
Fine muſt be paid for the 
years to be renewed or 
added .,, to make thoſe un- 
ſpent years 1n the old 
Leaſe to be 21 years com- 
1.caL apa , at 1 þ. yearly 


oY {vlve the queſtion 
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TABLE 5 
Shewing the 
rey: ally. f 
Annuity Fa | [ 
number of years 
der 22, at the rat 
of ul.u5.8d.1;4f] } 
r cent. 
Year.|pre ſent worth, 
I 0.90034 
2 1.69938 
3 2.41922 
4 | 3.06438 
5 3.64262 
6 4. 16088 
7 4.62540 
8 5.04176 
9 5.41496 
10 | 5.74948 
11 | 6.04934 
12 | 6,31819 
13 | 6.55907 
4 | 6.77507 
15 | 6.96868 
16 | 7.14226 
17 | 7.29786 
18 | 7.43737 
Is 7.56243 
20 | 7.67455 
21 | 71907 
From 


OO  NOWG:...... SPN... 

. From the prelent w of 1 /. 

yearly rent "LE Jen which ns 177507 
Subtra& the preſent worth of the 

Gme rent for 7 years (that were _ 4.62540 

ſpent in the old Leaſe.) VEINS 
And there will remain the Fine? 3.14967 

ſought, to wit Gm $ 


That is to ſay,3. 149671. or 31. 3 s. 0d. (verynear) 
muſt be paid as a Fine, for renewing or adding 14 
years to 7 years,that were unſpent 1n the old Zeeſe, 
the yearly rent being 1/. Alſo the ſaid 3.14967 
ſhews,that ſucha renewal is worth 3 years purchaſe, 
and _- ;;£ parts of a years purchaſe(what ever the 
rent dE. 

Ougft. 9. If a Tenant that hath 17 rears yet to 
come, in a Leaſe of Lands held of a College for 21 
years, at 50 /. yearly rent, be defirous to renew 4 
years, and ſo make thoſe 17 years to be 21 years 
compleat again at the ſame rent, what muſt he give 
for a fine ? Has L. 175. 24. 1 f. For, according 
to the rule before given, 


From the preſent worth of 1 /. 


yearly rent for 21 years 3."f 7-7T307 


SubtraCt the preſent worth of the 
{ſame rent for 17 years(that were wc 7.29786 
ſpent in the old Leaſe.) 
And there wh'!l remain——- — 0.47721 
Which multiplied by the rent——— FO 


The produ& will be the Fine 6 
fought, to wit, 23 1. 17 & 24. 1 f. 5 23100050 


Queſtions 


— So 


come or unſpent in a Leaſe of Lands that he 
have 'a 'new- Leafefor the term of' 21 years to, he. 
gin:preſently, the following Tzble IX. ſhews that he 
mult give for a Fine 1 years Purchaſe, and 2 quarters 
of a years Purchaſe, and 3 quarters of a quarter of 
& years Purchaſe, vz. one years rent,and half a years 
rent,and three quarters of a quarter of a years reft : 
Suppoſing then the rent to be 48 /. per annum, the 
Fine may be computed thus. . 


a 
One years rent 1s ——48': Oo : ©0 
Half a years tent is =——24 : OO 2 OO 
Three quarters of a quarter? 5 : oo : Go 
of a years rent 6&———-— {—— — 
The ſumis the Fine required $1 : oo : oo 


Whence it appears that the Tenant muſt give 81. 
as a Fine, for adding of 10 years to 11 years that 
were unexpired in his old Leaſe, to the end he may 
have a new Leaſe for 21 years in being. 

In like manner the following TablelX. ſhews that 
the Fine for renewing or adding 7 years to 14 years 
that are unſpent ina Leaſe of Lands,to the end there 
may be a new Leaſe for 21 years in being, is valued 
at 1 years Purchaſe preciſely,which'is the fandamen- 
tal proportion aſſumed in calculating the foregoing 
Table VIII, as before was ſaid. 

TABLE IX. 


Quarters of a quarter. 
Quarters of a year, 


Years Purchaſe. 
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The like may be done for renewing any 6 
ther term of years under 21, at any rent pro- 
ſed. 
© becauſe it may ſometimes happen, that the 
number of years in queſtions belong. 
of finding wt ing to the preceding 3, 4, 5, 6 and 
no pong? 7 Tables may exceed 30, I ſhall by 
gy ana the five following queſtions ſhey, 
how by the help of thoſe Tables the 
anſwer to any queſtion of that nature may be 
found out near the truth, when the term of years 
is above 30. | 

Qzeſt.10. If 3401. be put forth at 4 per centum, 
compound intereſt, and both principal and intereſt 
be: forborn until the end of 45 years, what will then 
be due ? Anſwer, 19861. very near. 

To reſolve this queſtion and the like, obſerve this 
rule, viz.Firſt make choice of ſuch numbers of years 
in-Table III.” that if they be added together will 
make the number of years propoſed in the queſtion, 
2317 and 28, or 15 and 30, each of which = 
make 45, then looking into Table III. in the Column 
belonging to 4 per centum, you will find right againſt 
17 and 28 years theſe numbers, 1.94790 and 
2.99870, which being multiplied one by the other 
wHIl produce 5.84116 +, or 5 l. 16s. 10d. which 
ſhall be the increaſe of 1 /. forborn 45 years at 4 
per centum, compound intereſt ; therefore multiply- 
Ing the ſaid 5.84116 by 349, the Product will give 
1985.994, &c. or 1986 [. very near for the Anſwer 
of the queſtion. 

- The reaſon of the ſaid Rule will he manifeſt by 
this Theorem, viz. If there be a rank of numbers 
in Geometrical proportion continued, begun 

; wil 


fs. 
Ix. 
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with 1 Or unity, 28 1, 2, 4, 8, 16, 32, 64, 128, &c. 
Alſo if the firſt term 1 be caſt away , and over'or 


under all the reſt of the terms there be placed ano- 


ther rank of numbers, beginning at 1 and proceed- 
ing according to the natural order of numbers, 
% 1, 2, 3, 4, 5, 6, 7, &c. which may be called the: 
tadices of thoſe in the firſt rank, after the firſt: 
term 1 is caſt away ; I ſay if any two of thoſe re. 
maining Geometrical proportionals be multiplied. 
one by the other , the product ſhall be a' propor. 
tional correſpondent tv that 1ndex , which is e-- 
qual to the ſum of the Indices anſwering to the two? 
—_— that were multiplied one by the 
er, | 


Proport. 2 « 4 . $ . 16 . 32 © 64 128 
 Juaces. 1.2.3 .+:4+- J- © 7 


So if 4 and 32, which are the ſecond and fifth 
proportionals in the upper rank, be multiplied 
one by the other, the produCt is 128, - which ſhall 
be the ſeventh proportional , becauſe the ſum of 
the Indices 2 and 5, which anſwer to the ſail 4 
and 32, is 7. In like manner becauſe the ſum of 
the Indices 3 and 4 is 7 , therefore if the third and 
fourth proportionals, to wit, 8 and 16, be multi- 
plied one by the other , the product ſhall alſo give 
the ſeventh proportional 128. Now foraſmuch as 
the numbers in every one of the Columns , exce 
the firſt Column of years in the preceding Table II. 
are continual proportionals whoſe firſt term is 
1, but ®cis excluded out of the ſaid Columns , as 
appears by the ConſtruCtion of that Table, and for 
that the numbers of years 1, 2, 3, 4, 5, &c. are 
placed 
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placed as 1ndizes:ſhewing the order or ſeat of thok 


rtionals inſerted in the Columns, therefore the 


rule before given for continuing: that Table to-ayy 
number of years is manifeſt. 
Queſt. 11. If one pound be due or payable 
years hence , what is it worth in ready moves. 
rebating at 5 per. centum, per annum , compound. in- 
tereſt ?* Anſw. 08720, &c. or 1 5. 9d. + which: is 
found out by the help of Table.V. in the ſame many 
ner as the Anſwer to the laſt Queſtion , (relpelt 
being had to the ſecond and third rules of the'26th 
Chapter of the preceding Baok concerning themyl- 
tiplication of decimal fractions: ) p 
Queſt. 12. If an Annuity of one pound pay- 
able yearly for 40 years, be all forborn until the 
end of that:term: what, will it then -amount unto, 
compound antereſt being computed at 5 per gentun 
per annum? Anſw.1201., 16 5s, od. thus foundout : 
Fitſt, 'according tothe ſecond way 'of calculying 
the fourth 7able-.in the thirteenth Seitzor of-this 
Chapter, find out a Principal, which may have ſuch 
proportion to. the propoſed Annuity 1 /. as 1004, 
hath to 5, ſaying, if 5 1. intereſt thath-190 4. fog's 
principal , what-principal muſt 1 /. intereſt -havef 
Anſwer, 201, Szcondly, ſcek (after the manner of 
the preceding tenth queſtion) what 20 /. will be 
augmented unto: bejny forborn 40 years , at the 
rate of 5 per Cen, per annum, compound intereſt, 
{o-you will find 140.798 +, from which ſubtracuag 
che {aid principal 20/. the remainder will be 120. 


*% 
© * 


1798 +, oc 1204. 165. which is the anſwer of the 


queſtion, 

--* Queſt. 13. fan Annuity of one pound payabk 
yearly for 37. years, d2 to be fold for preſent mo- 
ney, 
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, what is it worth, compound intereſt being 
&d 6n bctnlides at 6 per centum, per annum ? 
Anſwer, 14 1. 14's.” 9 d; Ly is: found out thus : 
Firſt, according to the ſecond way of calculating 
the ſixth Table 12the, fiftoentht Sofdrop. of this Chap- 
ter, find out a principal in ſuch pgoportion to.one 
pound (the propoſed Annuity) as 100 is to 6, fo 
blatant Principe be found 16 66666 +, th - 
rthe, Er ,OL. Lie | 
ind out the r Sy gn ey whi h;is equiyal to 
18.66666, dye 47 years. hence, Þo will ſuch ready 
0. be townd to bo 1-94985 + (Cp.UE 18.5 7, 
which 'beltig Gberacted from he ſaid princips 
16.66666, the remainder” wilF be 14.73678, or 
141. 14 5. 9 4. whichis the Anſwer of the Queſtion 
_EWW_TTXT: > 
weſt. 14. What Annuity payable by yearly pay- 
ments to continue, 37 years will one. pound Purchaſe 
FT ger contin, per. amnwn , colmyound intereſt ? 
Irft 


the preceding eleventh queſfion 
hey 


, 15. 4.4, fear, which is found ,out_thus; 

» find out the preſent worth of 0ne pound An- 
nuity to contirihe 37 years, which preſent 'worth 
Foy ch laſt queſtion). will be found 1473678 L. 

eft Tay by the' Rye of Three, .if 14736784. 
vill. purchaſe an Annuity, of one pound, (to con- 
title 37 years) what Annuity to continue. .the 
ſame term will 1 /. purchaſe ? Anſwer, .06785 +, 
or 15s, 4d. which is the anſwer of the queſtion 
propounded. _ Fe 
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CHAP. 'VI. 


A Demonſtration of the Rule of Three, or 


| Rule 
of Proportion. | 


T. 'Our numbers are faid to be proportionals 

F when the firſt containeth the ſecond Py 
ten as the third containeth the fourth ; likewiſe 
when the firſt is ſuch part of the ſecond, as the third 
is of the fourth : So theſe numbers following are 
called proportionals, viz. 5 
"'" os wn n+ 
EX I2 , 12 3; 


oe 
F.I9.. I) » I. 


Thatis to ſay, 4 times 6 (or'24)) is ſaid to have 
ſuch proportion to6, as 4 times 9' (or 36) hath tog. 
In like manner, + of 12 (or 8) hath ſuch proportion 
to 12; as of 15 (or 10) hath to 15. 


o . 
wy þ 


II. When four numbers are proportionals, the 
product ariſing from the ' multiplication of the 
two extreams 1s equal to the product of the two 
means. | 


Demonſtration, 


By thepreceding Definition in 1. theſe four num 
bers are proportionals, viz. 


OY 
} Wal | 
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The produCt. of the? 4 x 6 x 9 _. | 


tio extreams Is BxCxD 
The product of the 6x 4x9 . 
twomeans is-- CxBxD 


4 x6 x9 CH X 
Bud $ Gu g eo - «BD 
Therefore the Prop. is manifeſt, 


| Likewiſe, 


' By the preceding definition thefe four numbers 
2e proportionals, viz. 


2 x 43; 12::2x 15, 15 

The product of the 

two extrearhs 1s- 
The product of the + 4h 

ty0 means ig—— 5 nei. J 


ut 3 x 12x15 =12x7 x 1g 


» I 12 2 I'Y 


Wherefore the Propoſition is every way pro- 


111. From the laſt Propoſition ariſeth the Ryle 
of Proportion commonly called the Rule of Three, or 
Golden Rule, which teacheth by three numbers 
piven to find a fourth proportional number in 
lus manner, viz. Multiply the ſecond and third num- 
bers mutually one by the other, and divide the produtt by 
the firſt number ;, ſo the quotient ſhall be the fourth 0- 
fortional number ſe ought , in 4 direl# proportion. 

Rule hath been os ly exemplified in the 3th Chap- 
tex of the pteceding Book, and the truth of 
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ſaid Rule may be thus demonſtrated, viz, Let there | | 
be three numbers given to find a fourth in diret: 


portion, viz. if 24 gives 6, what ſhall'6 give? — 


Or as 24 is int proportion to 6, fors 36 'to a fourth 
proportional number fought, which fourth proper. 
tional ( whatſoever it be ) we may ſuppoſe to 
be Q, ard then theſe four numbers will be propor. 
tionals, viz. 


24 .<6:: 36. Q 


Therefore by the ſecond Propoſition of this 
Chapter. | | 


24 XxXQ = 6 x 36 


And becauſe if equal plane. numbers be ſeverally 
divided by one and the fame namber, the quo- 
tients will neceſſarily be equal between Nos a 
therefore 


6 nx 236 
Q. = ——— 
24 


Whereby it is manifeſt that. the fourth rti0- 
nal number is equal to the quotient that aritern Þ 
dividing the. product of the multiplication of the 
f{ecand and-thisd proportionals by the firſt, which 
was to be proved. 

Nate, That every Rule of Three inverſe may be 
made a Rule of Three direct , by making tbe third 
term the firſt, and by. proceeding forward to the 
other two terms ; therefore one and the fame 6c 
monſtration ſeryeth for both rygles. CHAP 
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: CHAP, VIl. 


A Demonſtration of the Double Rule of Fel. 
lowſbip. 


He Double Rile of Fellowſhip (commonly called 
T the Rule of Fellowſhip wicb 5m) prefuppo- 
kh two things, viz. 1. That the 
tocks of Merchants in company ,' have! continned 
equal ſpaces of time in .the commort Stock. 
2, That at the end of their Partnerſhip, the:rotalt 
gain or loſs is to be divided amongſt them,-in ſuch 
manner , that their ſhares ſhall have ſuch! pro- 

rtion between themſelyes,: as thoſe: ſums of 
ntereſt money- have one to another , which at 
any rate per cejtum, ſimple intereſt only being 
computed , might be gained by the particular 
, Within the reſpettive times of their 
continuarice in the common; Stock : Now-for the 
effecting of ſuch a proportional partition , the 
Rid” Double Rule of Fellowſhip gives: this dire&ion, 
vz.- Divide the total gain or loſs into ſuch parts, 
which ſhall have the ſame proportion one to: the 
dther;«as is between the products ariſing out of the 
multiplication of each particular Stock by its corre- 

ſpondetit time. 
For Example, Suppoſe two. Merchants 4 and B 
tobePartners' in Traffick ,. for a certain time firlt 
| E e 2 agreed 


444 A Demonftration of Appendix, 
agreed on between them, and that A doth permit 
his Stock of 100 /. to be employed in their joynt 
Traffick three months , and that B forbears his 
Stock of 501, eight months ; I ſay (according to 
the ſaid Rule of Fellowſhip with time) whatever the 
total gain or loſs be, that part thereof which be. 
longs to A mult have ſuch proportion to the gain 
or loſs of B, as ioo x 3 (or300) hath to.50 x8 
(or 406.) This rule hath been fully exemplified in 
the 13 Chapter of the preceding Book , and the 
truth thereof, taking the two premiſed Suppoſitions 
for granted,-may be thus demonſtrated: _ ; -: + 

1. Suppoſing 100 /. (the Stock of A): to gainin 
3 months any -certain -fum of. money , as two 
pounds; I ſeek how much 501. (the Stock of ,B)will 
gain in the ſame tune, and at the ſaid rate : fol figd 
2 x 5O R | 
=—— dl, for, OF 

100 


2: 2-90: 2-90 


A— 


y_ 


IOO 


:4 Having found what 5041. will - gain ,in 3 
months, I ſeek how much the ſaid 501. will gain in 


2 x 50.x8 

8 months, at the ſame rate, and fo I find——— 
IOO Xx 3 

L. tor, | 

3 2 Xx 50 8 a-: 23 go x8 

I 100 I IOOX 3 


3. Thus it appears, that if 1007. In 3 months 


doth gain 2 4. then- 501. in $ months will gain - 
the 


hl 
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| 2 * CO x. 8; 
the ſame rate 


ſo that the proportion 
IO0O/Xx 3 | 
of the gain of A tothe gain of B js, | 


2 4 50 x 8 
As 2 15to 


—— 


IOO X 3 


' 4. If both the terms. (to wit, the Antecedentiand 
Corſequent) of tlie ſaid proportion be ſeverally mul- 
tiphed by theſaid Denomingtor 100 .x.3, the pro- 
dts will be in the ſame. proportion with the num- 
hers or terms multiplied, (by 17 e 7. Euclid. Yoiz.the 
2zin of A will be to the gain of B, 


AS 2 x 100 x. 3 iIst0o2 x 5o x 8 


5. Laſtly, Becauſe 2 (the ſuppoſitious gain firſt 
alſumed) is a Mulciplicator as well, in the Artece- 
dent 2s in the Conſequent of the laſt mentioned pro- 
portion, it may be expung?d out of hoth, and ſo the 
gain of A will be to the gain of-B in this proportion 
(which was to be proved) to wit, 


As 100 x 3 is to wxt. 
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CHAP. VII. 


A Demonſtration of the Rule o Aligetion al 
ternate, and the uſe of the ſaid Rule in the 
C ompoſition of Medicines. 


I. FN. order to the Demonſtration of gþe ſaid 
"Rule, 1 ſhall premiſe this Lemma, viz,.if the 
rence of any two numbers giyen, be muk 
by a number aſſigned, the praduct will be eq 
the difference tween the produtts which R 
from the multiplication of thoſe two pumbes 

rally by the number aſſigned. ter! 


= =YE-S ESEPEEYX ESR E-1 


bg 

Suppoſitions. 20 

5, 

Two lines r7AC= A BC | th: 

| numþers ven. FBC = | ; of 
heir ks ME 'AB= \, 0 - 
multiplicator thi 
bs FAD= 7” 1]. Fn 


D EE VF] 


Which ſuppoſi itions, and the Diagram being well | 4* 


viewed, the truth of the ſaid Lemma will be ev | 2* 
dent, VIZ. ſe 


AB x AD=AC x AD,—BC x BE (AD) 


———  ——— 
= CE. "4 


19—4 x 5 = 10 &X 5, —4 # $ 


11. T0 


i "Chap. VIIT. The Rule of. Alligation. 
' I. Toadd the morelight to the following De- 
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monſtration of the rule of Alligation alternate, I ſhall 
propound a queſtion which properly belongs to the 
ſaid rule,” :2. Spppoſe a Yiptner having French 
wines at 5 d. the quart, and at 104. the quart,would 
make a mixture of them in ſuch manager, that he 
might {e]l the mixt quantity at 7 4. the quart, and 


Þ make as much money of. the mixture, as if be 


ſhould ſc11 each quantity of wixe 3t its own price ; 
the queſtion-1s toknow what proportion the quan- 


tities of both ſorts of wire in the mixture muſt bear 


meto another, Here according to the- Rule of Al- 
#100 alternare ,-1 take the difterences between the 
mean price aligned for the mixture , and the two 
other given prices, and place thoſe differences al- 
ternately, v:z.... the difference between 7 and 10 be- 
ng 3, 1 write 3 agaialſt 5, likewiſe 


2 being the difference between 7 and 3 10[2 
5, 1 write 2 againſt 104 ſo I conclude, '2 5 | 3 
that the quantity to be taken ofthat ſooo -- —— 
of mine of 10d. the quart, muſt have 5 


ſuch proportion to the quantity of 5 d. 

the quart, as2 to3. Thats to ſay, if 2 quarts at 
10 4. the quart be mixed with 3 quarts at 5d. the 
quart, the total mixture 5 quarts being ſold at 7 d. 
the quart, will yield as much money as the ſaid 3 
quarts at. 5 d. the quart, together with the faid 
2 quarts at 10 d; the quart ;, 2s 15 evident by the ſub- 
ſcquent work, 
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quarts pence quarts peice 
| © | TEYZ 285 Ah EN 
II. C2, 


II. 15 tF20'= 7aF=35 


From the premiſſes it appears , that when tay 
a_ are given to be mixt in ſuch manner asthe} 
Rule of Alligation alternate requires, the propoſition 
to i Fla Tor will be this, err ong, x | 

Three numbers A.B.C. being given in ſuch fort 
that A. is leſs than B. but greater than C. if thedif- 
ference between A. and B. be multiplied by C. and Þ 
the difference between A. and C. be multiplied by 
B. the ſum of thoſe produfts will be equal to the 
NT ariſing from the multiplication of A, by 

e ſum of the ſaid differences, © ' © 


Lun mw 0 wins om 0. 7 
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Demonſtration. 
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B—C | BA—CA = BC x 


T he difference between B. and A. is B—A.whicl 
wulxiplied by C prodycgth ( as is evident by thc 


Lemma 
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'Lemma aforegoing in the firſt Seftion of this 
Chapter) CB—-CA. Alfo the difference between A 
-and C is A—-C. which multiplied by B produceth 
BA—BC. Then'the ſum of thoſe two produdts is 
'3 BA—CA. (for + CB and — CB expunge one the 
other) which ſum is manifeſtly the ſame with the 
product ariſing from the multiplication of A tHe 
mean price, by B—C the ſum of the aforeſaid dif- 
ferences (.to wit, the ſum of A—-C and B-A) for 
'+A and —A expunge one another. 
When more than two things of different prices 
are given to be mixt as aforeſaid , the D ation 
- "will not be otherwiſe : for if the ſum of every two 
- —_ ariſing from the multiplication of two al- 
ternate differences by their reſpective prices, be e- 
qual to the produft of the mean price multiplied 
by the ſum of the ſaid differences ; the ſum of all 
the ſaid products will alſo be equal to the product 


— 


_ of the mean price multiplied by the ſum of all the 
differences ; as will clearly appear by view of the 
ſubſequent work. 

ITEM TE. 
PINTSS 
320 PHE 
D,D JUVS 
SEK $$ QIFT 
323 RY 
0IS- IJ Þ-R 
SAN NAA 
If D + E==F 'x 
and H + KF x 
Tha D+#E- +4 -H. + K=F x 
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Moreover, becaulc if equal numbers be ſcyerglly 

divided by one and the ſame number, the quotien 

will by pypa between themſelves, thereforg from 


the premiles this Corollary will ariſe. 


COROLLARY. 


In the Rule of Aligation alternate , if the aggre- 
gate of the products ariſing from the multiplication 
of the ſeveral alternate differences by their reſpe- 
Eye prices, be divided by the ſum of the ſaid difte- 
Fences, the quotient will be equal to the main price. 
This may be a proof of any example of the ſaid rule 
-of Alligation. 


OF THE COMPOSITION OF. 
MEDICINES. 


Ste mgre of ths in J, Medicines and Simples in re- 
A EEND *>4 [po of their qualities are confi- 
alſo Tom, 2. of ered in ſome of theſe five wayes, 
P. Hetigon and iz. either as they are hot or cold, 
Maſter More's 4A- moiſt or dry, or as they are tempe- 
rethmatlchs rate ; ſo that ſuch Simples or Me- 
dicines which work heat in our bodies, are 
f3id to be hot , ſuch cold which are the cauſe 
of coldneſs. 

TT. The mean or middle between the extream 
qualities of Hear and Coldneſs , alſo berween Dry- 
eſs and oiſtwre ,, is called Temperate or the Tem- 
; | | perature nj 
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atwre g from which each of the ſaid qualities hoe, 
Anas ond <p ater in four Ame ee 
a Medicine or Supple is {ſaid to be cicher termpergty, 
gr elſe ard Fc or qry, 1a the rſt, 


whrd or; oh 
he nombre 112,3>415+0o74849, be vocal 


s your from to B, the differences betw 
(the. mid | po 4nd the ſuperiour numbers - F. 


$,9, will be -1,2,3,4, which 
Ie pr Eat 


diferences between 

4134247, WIN be 1,343-4, which may repreſent the 4 
degrees of the qualities cold and eG of the ae, | 
rature repreſented by o. being the mean or 

from whence the ſaid degrees do ſwerve, 


M6 
By | 4 
3 Wor bot 
7 and dry 
0-4 
5 | OY Temperature. 
& £4 
3 | 2 >©maluies gold 
2 | 3 moiſt. 
AL | 4 
x to 
S: 8 


IF. Since the Rye of Alligation alternate requires 


that of two things miſcible, ihe one muſt exceed the 
mean 
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' mean propounded and the other be leſs , therefor 
the queſtions of Allzoation in this kind are*to'he 
wrought with the numbers in. the aforeſaidC6- 
'tomn AB, for by them the-degrees and qualities 
are diſcovered, being placed as you ſee inthe Co. 
lamn adjacent to AB, and for diſtinftion ' fake, 
thoſe numbers in the ſaid Cdlnmn AB, / may be 
called the Indices or Exponents of the degrees, which 
"Indices are to beuſed in the fame'manner as; the hri- 
ces of Merchandrzes in the queſtions of - Alligation 
_ "alternate in Chapter 14 of the - preceding Book, 
-and therefore thoſe examples 'may be compared 


' with theſe. 
Prop. 1. 


Having divers Simples whoſe qualities are 
known, to make a compoſition or mixture of 
them , in ſuch manner that the quality of the me- 
dicine may be ſome mean amogpe the qualities of 
the fimples, and the quantity thereof any quantity 
aligned. \ 

Example 1, An Apothecary hath four ſorts of 
Simples, A, B, C,D, whoſe qualities are as 
followeth,, v:z.. Als hot in the fourth degree, B 
is hot in the ſecond, C'is temperate, and D is 
cold 1n the tmrd degree ;- the queſtion is ro know 
what quantities of each ought to be taken , to 
make a Medicine, whoſe quantity may be 12 oun- 
ces, and the quality in the firſt degree of heat f 
Seek in the aforefaid column AB, for the Indices or 
Exponents of the qualities of the Simples given, viz. 
for A which is hot in the fourth degree, take 9; 
for B which is hot in the ſceong ,, take #-/ mink 


r= 


} 


* ww oy 
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cold in the third degree, take 2 ; that done , rank 


which is temperate , take 5 ; and for D which is 


thoſe numbers in the fame manner: as the prices of 
Merchandizes in the queſtions of the 14 Chapter, 
viz. deſcend from the higheſt degree of heat unto 
thetemperature, and {o proceed-downwards to the 
degrees of cold, ſetting 6 the Index or Exponent of 
the mean quality propounded, which-is 1 degree of 
heat, as common to them all : then by crooked 

lines or otherwiſe connect two ſuch Indices, where. 

of one may be greater than the niean, and the other 

leſs, and proceeding according to the Rule of ithe. 
fourteenth Chapter: you. will find that. ro- make a 

Medicine of 9g ounces, and the quality reſulting to 

be in the firſt degree of heat , you muſt take x 

ounce of A (being that Simple which was hot in 

4) 4 ounces of B, 3 ounces of C, and r ounce of D, 

25 will be manifeſt by the proof, 


oF S I The proof. 
9 IitjAlſgnt='s 
6.97 4|B|7 x 4 = 28 
"= $ijiC,ygn3.= 9 
2 & Dizs:im-4 
9 9) 54 (6 


Laſtly, by the rule of Proportion you may increaſe 
the Medicine to the quantiry of 12 ounces; and yet 
the quality to contique in the firſt degree of heat, 
according to the following operation. 
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3 L $ |} 
ft 2: 
3% 


12 . 4 | of C 
9 . 12. F | &f D 
The quantity aſſigned 12: owncer. 


By other connexions of the' qualities, othet quan« 
tities of cach Simple would arife, bat that hath bew 
ſafficiently manifeſted in the queſtions of the four- 
reenth Chapter. 

' Fx 1 Suppoſe there are five Simples; A; 
B, C, D, E , whoſe qualities are as followetl, 
— A is ' hot in 37. B is hot m 29. C is hot I 

D is cold in1i*. Eiscold in 3%, and' it is r& 

mired to mix four ounces of B , with ſach quan- 

tities of the reſt, that the quality of the Medicme 
may be $emperate ? 


> © WB Theprodf. 
$ E, A|8x1= 8 
7 3fBlTx3g=21 
6 t|[CiGnni= 6 
4 4|D]4x4=16 
2 2 E P2x2-= 4 

11 11)55(5 


Preceed 


AY 
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Proceed as before, fo will you find that to fake 
a. Aedicine Of 11 ounces,and the quality of the Form 
refulting to be temperate , you'muſt take r ounce 
of A, 3 ourices of B, 1 ourice of C, 4ounces of D, 
and 2 ounces of E ; then ſince the quantity of B, 
ia the compoſition propounded is limited , viz, 
4 ounces, find numbers which may be in ſach pro- 
portion to 4 (the quantity of B aſſigned ) as the 
numbers 1, 1, 4, 2, (the quantities of A, C, D, E, 
in the aforeſaid Compoſition of 11 ounces ) are 
unto 3 (the quantity of B in the faid Compog. 
tion) in manner following : 


"#0 
un 


E 
4 . 13 of A. 
: 4 - 1x of C.| 70 be mixed with 
4 « 5x of D.( 4 ounces of B. 
4 - 23 Of E. 


ww ww 
_— 1 0M 
Md þÞ - -4 


Prop. IL 


A Medicine being compounded of divers S:-plee 
whole qualities and quantities are known, to find 
the degree of the Form reſulting, viz. the exact tem- 
perament of the Medicine. 

Example 1. Suppoſe a Medxcine to be compound- 
ed of two Sizples, viz. 6 ounces of B hot in 4*. 
and 3 ounces of C hot in 3*. and it 1s required to 
find the temperament of the Medicine, viz. the de- 
gree and quality reſulting from ſuch mixture? 
Seek in the aforeſaid Column A B for the IN 

( 
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ofthe reſpective degrees and qualities of the Sims. 
ples given, and diſpoſe them orderly in ranks ti 
againſt their reſpeCtive quantities ; then multiply. 
each Index by its reſpective quantity, and divide th 
ſum of the products by the ſum of the quantities; {6 


ICEEE © 


will the quotient be the Index of the degree and | af « 
quality of the Medicine. | the 
pre 
ict 
= 0, 
l Pm . -N 
9 x 6 = 54 
8 x 3 —= 24 . 
9) 78.(8; 


So in the ſaid example the Quotzent will be 
found 83, which is the Index of 35 degrees of heat, 
and therefore the ſaid Medicine is hot in 3; de- 
grees. 

Foraſmuch as any two quantities miſcible ac- ei 
cording to the Rule of Alligation alternate , arein | t 
tuch proportion one to the other, as the reſpettiye 4 
alrernate differences between the mean quality of I 
the mixture and the qualities correſpondent unto l 
the faid quantities, the demonſtration of the afore- c 
ſaid 7wle will be manifeſt by the Corollary aforegoing ; 
In this Chapter. | 

Example 2. Suppoſe a eMedicine to be compoun- 
ded of 4 Simples, whoſe qualities and quantities are | 
known , v:z. 2 ounces of A hot in 3*. 3 ounces 
of B hot in 2*. 4/ounces of C temperate, and 5 
ounces of D cold in 4*. and let it be WR - 

* n 


| 


%% Clap. an 


; - ER gon nie and dre ho 


__— 
mp acre, 


the quotient is 44, lick is th the lndrx of 35 degrees 
of cold (for the difference between 5 the"[ngdex of 
the temperature, and 4 5 the Index found , is 3 de. 
prees of cold.) which | is the quality of the ſaid Me 
dermes © - 


= 
+*- 


a” 


" 
= =eM F F 
" TH-.-2 8. 
B,x 2 = 16 
Jox 3 = 21 WS - 
5 Xx 4 = 20 — 
V1 Þ 73 £ 
14) 62 (443 


oy 


"X Suppoſe a Medicine to he 
ed. = everal Semple; , whoſe qualities and quan- 
tities are as followeth, ws. 4 m__ pf -2 
which is cold in 2*.. and mojlt in opnces- hot 
n 3*. and (in reſpeft of drynef ang Moiſture) 
temperate 3 3 Ounces hot in 2*. and dry in 2*, 6 
ounces hot in 1*. and'moiſt in 4*. 4 ounces cold in 
3*, and moiſt in Fs the queſtion is to know the 
temper reſulting \ » 1 

In the a AM of this queſtion t} ere muſt be 
two diſtin&t operations, eath of them Ike t to that 


in the laſt example, Vit. 


Ff "1, Find 
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1. Find in the fame 7inanner as before, the ded 
gre. and quality refulting from the -commixrny 
of the.qualicies hot and cold ; ſo wilt you find 5; 
which is the Index- of 47 degrets of heat ( for the 
difference berween-5-the-Index/of 'the' temperature 
_ y 37 the Index: found-, is';7idegrees» 0 
cal, CY 10 & + 


_ 
'#] ; 
m——_ 


= DO 1W- hy > 
224 ESSE: 
3 x 4 =12 | 4 x 4=16 
8 x 5 =40 be GX $229 
7 42 3 =21 [ TS Ye. 
6 x 6 = 36 b ies 6= :6 
2 x4= 8 4 | 3 x 4 = 12 
22) 117 (5 22) 80 (35? 


i 2. 


2. Find in the ſame manner, the temper reſulting 
from the mixture of the qualities dry and-mviſt;\ fo 
will;you find 3 ,4 which is the Indexof i;;* depreedf 
moiftufe, {ſo the quality of the ſaid*Medicine'ls;] 


& tion-is manifeſt. - 
| oP 4 $9 Prop. MI. 


_ To augment or diminiſh a Medicine in quality accom 


ding t9 ny degritnſſigned. 


Suppoſe a Medicine to- be compounded as. fol 
loweth, viz. 1 dramof a Simple hot in '4*. 2 drams 
hot in 3*, 2 drams hot in 2*, 1 dram hot we 11 
oy oo. Þ & & »- + 5\ 7 h ram 


by EE —_— 


deg ce 'of hear, and k 14 degree of moture , ” by | 


<< EB Rcacgo -<.j £3 3vo Cu. vo CO em mo oo Hr non mB[Rn@©®a. A 


TT 


=<s_ wc xr... 


» > a ae 0 


wo 4 So oa 
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dram cold in 1*. and t dram cold in 2% Then will 
the quality of the faid-Medicjne be in 12 degree of 
heat C as will be manitgſt by the ſecond Propoſi- 
tion.) Now let it be fequired to augment the ſaid 
Medicine in quality, viz. to add ſuch a quantity. 
of ſome one of the Ingredients ( or ſome others 
imple) which may raiſe the quality of the Medi- 
cine x degree; ſo that the temperament of the Me- 
dicine after it is increaſed in quantity , may be in 
2*, of heat. Make choice of ſuch a ſimple, the In- 
dex of whoſe quality may exceed the Index of the 
quality aſſigned , viz; 'make choice of that ſimple 
which is hot in 3*. whoſe Index 1s 8, then proceed 
according to the 1 example of the firſt Propoſition 
ſo will you find that if 1 dram of the aforeſaid Me- 
dicine be mixed with 4 dram of thar ſimple which is 
hot in 3*. the temper reſulcing from ſuch mixtpre 
will be in 2*, of heat, 215 

Laftly, by the Rule of Three,ſay,if 1. dram require 
:dram, what ſhall 8 drams (rhe quantity of rhe Me- 


dicine firſt given) tequire ? 


Anſw, 4.drams : So that if 4\.drams of a ſimple 
Wert is hot in 3*. be mixed with 8 drams of a Me- 
dicine which is hot in 1 5{ degree, the temper re- 
falting will be in 22. of heat, as by the operation is 
manifeſt, «ig 


12+) 84 (7 
If it be required to diminiſh a Medicine in 
lity, you are to make choice of ſuch a ay i 
Index of whoſe # ap may he leſs than the] 


xhe 
j 
pned, ang then £0 proceed az by 


fare, ky 
Here obſcxve, that if in queſtions of this nature, 
the quantities of the Simples be expreſt by weign 


of the quality 


of divers denominations, they are tp be reduces 
that weight which js of the loweſt denomination 18 
the queſtion, according to the ſixth Rule of the 
ſeyench Chapter of the preceding Book, ; 
The augmenting or diminiſhing of a Medicine 1n 
reſpett of quantity ; Alſo the finding of the yalue 
of any quantity of a Medicine, the prices of the In- 
gredients being known, will be familiar to ſuch as 
uaderſtand the Rule of Proportion, and therefore! 


ſhall nor 19fiſt upon them, 
CHAP 
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.CHAP...1X. 


A Demonſtration of the cotymon Rule of Falſe 
by two Poſitions. Fa 


[. Ht the ordinary doable Rule of Falſe is, 
' and how to be tiſed in reſolving ſack 
queſtions which cannot ' be readily ap- 
_ to any of the other rules of A4rithmetick,, hath 
*n fully 'dectaredin the i 5 avd 4 Chapters of the 
pteceding Book ; it remaineth to ſtew what kind 
of operation is pteſuppoſed before the ſaid Rule 
can be applied ro the reſolution of a queſtion, and 
mY to demonſtrate the truch of the Rule ir 
_— 
1t. In the ſaid Rile of Falſe, look what operation 
the queſtion requires ro be performed with the 
mamb:r ſought and ſortte given number or num- 
bers, the ſame kiad of operation in every reſpect is 
to be made with each of the two feigned num- 
bets (commonly called Poſitions) and the faid gi- 
Yen nomber or nombers; which tt reefold proceſs 
being finiſkt (whether ir be by any one, or all of 
theſe r#les, to wit, Addition, SubtrdFFion, Multiplica- 
tion, and aps, there will ariſe three remarkable 
numbers or reſults, to wit, one reſulting from the 


true number ſought, and two others reſulting from 
Ft 3 the 
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the two feigned numbers; then from theſe three re- 
- fults, the errors are collected, which are nothing elſe 
bgy.the iterences between the true reſulr, and each 
of the two falſe reſults, 

III. After the ſaid errors or differences are diſ- 
covered, the Rule of Falſp.will.be of no force, unleſs 
this Analogy or proportionality doth ariſe, name. 
ly, the firſt error muſt havethe ſame proportion to 
the ſecond, as the differeace betwoen the number 
ſought and the firſt feigned number hath, to «the 
difterence between the ſaid number ſought and the 
ſecond feigned number ; here therefore it may be 
demanded, what kind of operation will prgd 
faid Analogy ? To this I anſwer, when th Gin 
requires the number ſought-to-be increaſed, lellen- 
ed, multiplied or divided by ſome given number, or 
the number ariſing from ſuch operation. to;he ,in- 
creaſed, leſſened , multiplicd , or. divided Nt ſome 
given number ; in any of thoſe caſes, :the:atorelaid 
Analogy will neceſſarily ariſe, as 1 ſhall here. mani- 
feſt in all the ſaid caſes. Firſt, therefore 1 [Ay whe! 
unto each of three numbers (namely the number. 


{ought by the. Rule of Falſe. and- the ro Gig 


numbcrs) one and the ſame number, is added, 


{3id Analogy will enfue , for in this caſe the Uiffe- 


rence between. the firſt ſum and the ſecond will, be 
equal to the difference between the firſt and ſ:cand 
of the faid three numbcrs ;. likewiſe the difference 


between the fixſt ſum and the third will be <qualto- 


the difference between the firſt.number and the third 
v hich may be proved in manney. following. 


Appendin, © 


Suppoſitions. 
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19348 


| Suppoſoegns,. * = 


Let there be tiny numbers, to wit; 


gy I + 
Vn 7:74 


Suppoſe alſo that the firſt. ra r Als. greats 
fhatl Eithet of the numbers B arid 

Suppoſe alſo, ſome number as D 6) to be added 
to mh of the ſaid thre@nunibers, 10 will the three 
ſums x — > am Sas "ey * 


£64 » 6.4 - 


- ” 
. © 
lo 


Th& Propoſith tion to be denionſtrated p2 Hat the 
difference betweeg the firſt ſum and the ſecond is 
equal to the *difference between the firſt number 


and the (eco on a, 19 that, ths. difference Furr 
an 


belt, Tui the third is equal to. the 
"BH kbe: bit, number and, ak Fes 


DeinonltFationc ep hen pat 


© "The difference between the fitſt undirad ch 
ſecond | — iti of 


A —B Bara 
The difference between the firſt ſum ati1 the ſe- 
cond is, 
A+ D=B-D 


Ff4 | But 
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But the latter difference is manifeſtly equal to | 
the former ( for + D an& —Dtexpunge one the 6- 
ther) to wat, 


AX D—B—D=A —}R 


Therefore the firſt part of the propoſition is pro. 
ved, ETD 
Again, the difference between the firſt number 
and the third is, p i gi 
FE hs —C 


The difference between the firſt ſum ahd the 
thixd is, I | 
A+* D—C—D 


But the latter difference is manifeſtly equal tothe 
former., fox + D and — D . expunge one the -0- 


ther, viz | 
A+ D=E—D=4Cn 


Wirtefore the propoſition ts folly proved. 

The like property mighr be proved aftet the f 
manner,when one and the fame namber is ſhbrracte 
from three numbers ſeverally. 

Secondly, when three ntimbers (namely the num- 
ber ſought by the rat of Falſe and the two feigned 
numbers) arc feyeralty muttiptied by one and the 
fame number ; the aforementioned Analogy Wilt 
likewiſe enſue, as may be thus proved. 


— TN "  Snppoſitions. 

Ext there be three numbers, to wit, 
> Ws ih - 
35, -$. $8 
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Suppoſe alſo that the firſt number A ls lefs thay 
tither of the numbers Y and C. 
Suppoſe alfo, each of thoſe three numbers to be 
multiplied by one and the ſane fomber 4D (4) 


ey rr) ter 
DA by > 
DB 20 
DC I... 32 


The Propoſition to de Rtwtiſfrared| &, that: the 
difference berween the firſt produtt and the fetord 
hath ſuch proportion to the difference between _ 
firſt produdt 2iid-the tHirdZ” as: the difference be 
tween the firſt} number 'and the = 
the difference: between the Aft nambes abd the 


third, viz. 


DB—DA". DC—DA':* FIPY CA 
8 Fade al he” tbe 


Demonſtration, 


-|Foraſmuch x (by the 17th Prop, of 'the thine 
Bovk of Euclids Elem. if a abuors.x (D) muttiply- 
ms two numbers (ZB—4 and C-— 4) produceth 0. 
ther numbers. CDB—D.4 MDE—D4 rhe rinm- 
No produced bythe multipſcativn be inthe 

= wb ode emma the mambers mes ure , 
there 


DB-—-DA'. DC D's + AA. -_ 
which was to be demonſtrated. © 
” Likewife when 3 numbers 'ar< tact by ofre 


= the ſame number, the demſrdtivs will nor bs 
otherwiſe 
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otherwiſe.z and becauſe, by the ſecond Seitionof 
this Chapter, the errors/in the Rule. of Falſe ace the 
diffexerices between the. true reſult and the. two 
falſc e £8! ults, therefore; from the precedent demons 

Frrations it is evidegſs, that the aforementioned = 
logy or pr | ergo ity (namely, w en the firſt 
error hath ſuch proportion to the ſecond , as the 
difference between the number ſought and the firſt 


feigned number hath to/the difference between the. 


ſaid number ſought and the ſecond feigned number) 
will ſucceed  fromſuch operation , :as is before de- 
clared in the beginning, of the "third Settion of 
this , Chapter.  ., 3:1, 

= IS. | Nog. br pe what Kindo , 

w;whe-. operation, will not. raduce the 

7, nl _ Sau Fl, obſ; EIYVE. ws $:OLe;,. Vixg 
be ſolvable by © 1.en queſtion Ele ome. given 


theRult of Falſe 
or not. ag number to be divided by the num- 


ber gugurgr -20 > Bart \thereaf;-alſo 


when the number ſought or..ſome part thereof is 
to be ſquared,cubed, &c. likewiſe when ſome parts 
of the number ſought .are'to- be multiplied one by 
the other z Lay rom "ue 1 BE on the aforemen- 
tio reg) ih not ariſe, and.in thoſe caſey 
net dinary 57 Fr ſe will be ulelels as may 
Pa [Inrat bythe þ lon gg examples, viz 
nnber., is which. x}, 360 :. divided 
Fagrs ; will be. wry fog i 26s politigns on 

i c Monbers be taken , and'360 be divided by 
each of them, the errors will not be in the ſame Pro- 
= yan with the diffexences between the true num- 
ought and the 2 feigned, numbersand therefore 

the rule of Falſe will be Biſed in vain-:. yet if it be 


- 


auked what number is that, which being nolcphyy 
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by-24,.the. product wHl be 360, the [.Gi/ſwer to this 
latter. queſtion is the ſame with the anſwer--to the 
former,.and may be found by-the rale of Falſe; but 
ſuch, kind of interpretations and inferences are nop 
alwayes obvious , and therefore ſince the prepari4 
tive work of the ule of | Falſe ( after the: riumber is 
taken by gueſs for the number ſought) proceeds 
gradually from one condition in the queſtion toano- 
ther, .. it will for the molt part be eafie to. determine 
whether the'ordinary rule of Falſe will take place or 
not, by comparing the conditions ofa queſtion with 
the note before glven.-;.- 

Another Example ;, a Certain perſon being deman- 
ded what:number of years he had-lived, anſwered 
if-» of that number were multiplied. by:; of the fame 
nymbesx,.-the produc; would ſhew the number, or his 
afe 2 here it will be in vain to ſearch the.number' 
ſought (which is 40): Hy the 7wle: of Falſe ; for the 
aforementioned Analogy qr proportionality will not 
ſucceed, and the queſtion cannot eafily be refolvee 
withont Algebra. ::1115 57 t' 157 M2 

Now from this ſuppoſition, that.afrer the prepa-' 
rative work ot the 7Al«of; Falſe is finiſbtz the errors 
wilt;bein ſuch proportion as aforeſaid, I ſhall make 
it manifeſt that. tht r#le of Falſe will diſcover the 
number ſought. | 

V. In the Rule of two falſe Poſitions there are 3 
caſes, viz,, the erfdrs are either both exceſſes and 
noted with +, or elſe both defects and noted with —, 
or laſtly one of the-errbrs is noted with +, and the 
other with —. 

In the two firſt:caſes the Rule is this, Multiply 
the Poſitions or feigned- numbers by the altern er- 
rors, viz, the firſt Poſition by the kecond —_ 


468 4 _—_ of Abpa [ 
the ferond Poſition by the firſt ertor, arid refery | 
choſe prododts-; ther: dividing the difference of the 


faid products by thedifference of the ſaid errors; the 
| _— thalt be che mimber ſought by the que 


- The Grannſtracion of the fuid Rule hore fol 
howeth 


. 


Cafe 1; When the errory ave [Y eve and. | ex 
red with +, 


S uppoſitions; 


| 3. Let ſome-number unknows and loughtby2, 
the tale of *Falſs be repreſented by .. :: 

2. Letthe firſt Poſition (or feigned _ 
ber) be... 


| 6 And the ſccond feigned nifmber . : . C 
alſo rttat B is greater than G,and each 
of chertt prearer than A; 


5. Moreover _—_ the errot of the firſt 
Pofitzon to be... 
6. And the error of the fecond Poſitivn G 
to' be ; 
7: Suppoſe alfo that-this Analogy will be fourd 


in is ſaid numbers, viz. 


B4A,C-A:!:F;G 


- 8, The Propoſition to be demonſtrated: 
FC=GB 


A ————— 


F-—Q- 


Demon- 
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9. Foraſmuchgs by ſuppoſition ip 7*. 
B—A, GA 3 F.G 


10, Therefore by _—_— the reftangle of the 
y | extreams to the re(tapgle ofthe means. 


GB—=GA=FC—FA 
11. And by equal eddition of FA, 
FA + GR—GAmzFC 
12. Again, foraſmuch as by ſuppoſition in 4*, 
B>C 
13. And conſequently out of 4*, and 12", 
B-A > CA... 
14+ Therefore out of g*, and 13"; 
F>G 
FA > GA 
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15- Therefore 


16, Therefore 


FA—GA > 9 


468 4 Ditwinftavsf Ay 
the ferond Poſition by the firſt erfor, artd refery 
 theis dividing the diffetence of thy 
by thedifference of the ſaid errors; thy 
iran; mnimber ſovght 'by the "quit 


The deawnſtracion of the fuld Rule hots fol 


ht 


Cafel, IWbon the orr6ry ave Buch etvefſer ind 
Fed wich +, 


thoſe 
faid 


Suppoſs L409; 

 -3; Letſome-mimber unknowns and ſovg eibſ2 
the tale of -Falſs be repreſented by .. : 

2. Lerthe firſt Poſition (of feigned nuin-3 4, 
ber bel jb 

” And the ſetond keigned number . 'P G6 
alſo rhat B is jfreater than Card each 
aft} chertt prearer than A; 

5. Moreover _ the errot of the fieſt 
Pofition to be.. 

6. And the error of the ſecond Poſitivi G 


tor be . 
. 5: Soppoſe alſo that-this Analogy will be foutd 


In the ſai numbers, VI, 


BA; C-AttF+iG 


- 8. The Propoſition tobe demonſtrated: 


FC=<GB 
A —=—— 


F-——G- 


Demon- 


EX 
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Panerlnlan,; ni nojter; 
9. Foraſmnuchgs by ſuppoſition ip 7*. 
B—A , GA 13 FouG 


10, Therefore by comparing the rectangle of the 
y | extreams to the reftaogle ofrhe means. 


GB—GA=FC—FA 
11. And by equal eddition of FA, 
FA + GR—GAmz=FC 
12. Again, foraſmuch as by ſuppoſition in FLA 
B > C 
13. And conſequently gut of 4*, and 12", 
B-A > CA. 
14+ Therefore out of g*, and 1 3*. 
F>G 
FA > GA 


t, 44 
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I5- Therefore 


16, Therefore 
FA—GA> op 
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17. Therefore by equal lubtraQion of GB from 
the equation in 11. 


7 BA—GASFC<EGB \ 


18. Wherefore by dividing both parts of the laſ 
Cquanng byF—G, equal quotients will ariſe, viz, 


FC—-GB 


Am —— 


F 6G 


which was to be demonſtrated. 


Caſell. When the errors are both defefts, and noted 
with— | 


py. 


x. Let ſome number unknown and Paget A 
by the »le of Fal/e- be reprefented by .. C 

2, Ler' the firſt poſition ( or  feigned num-, B 
ber) be . , 

3. And the ſecond poſition, ....... C 

4. Suppoſe alſo thar'B is leſs then C,-and cath of 
them leſs then A. 

5. Moreover, ſuppoſe the-error of the Arſt £ 
Poſition to be ....... 

6. And the error- of-the ſecond Poſition . . 'G 

7. Suppoſe zlſo that this Anngy Won £: fonnd 
In the {aid numbers, viz. 


A—B ACrEF.G 


8. The Propoſition to be demonſtrated; 3 * 


FC—<GB: * 
A—— 
Demonſtration. | S 
9. Foraſmuch as by ſuppoſition in 7*, 
A—B. A—C: 3F.,G 


10. Therefore by compating the retangle of the 
means to the rectangle of tte extreams. 


FA—FC=GA—GB 
11. Anyby equal addition of FC 
Y » FAzFC-+ GA=GB 
12. Again, Aoraſmuch as by ſuppoſition in 4* 
B> C 
13. And conſequently out of 4”. and 12%, 
'{ = 2.0 4 


- 
” -4 


14, Therefore out of 9*. and 13*, 
F >G 


| ARGA 
| : 16, There. 


| 15. Therefore 


47% A Demionflration of 
16, Therefore. ' 


FAweGA > © 


17, Therefore by equal fubtration of GA from 
the equation in 11*, 
FA—GA = FC—GB 


13. Wherefore by dividing both parts of the laſ 
equation by FG, equalquerients will ariſe, viz. 
FC-—-GB 
A———— 
F—G 
which was to be demonſtrated, 


Caſe III. When one of the errors is an exceſs (to 


wit , _ by +). and the ovher. @ defelt (noted 


In this third Caſe the Rule of Falſe is this, viz. 

— the Poſitions by the altern errors, to 
wit the firſt Poſition by the ſecond error , alſo the 
ſecond Poſition hy the firſt error, and reſerve thoſe 
_ 3 then dividing the ſum of the ſaid-pro- 

Cts by the ſum of the ſaid errors,the quotient ſhall 
be the number ſonght by the queſtion. 

The Demonſtration of this latter Rule here fol- 
loweth. _ | 

Suppoſitians. 

1, Let ſome number unknown and ſought by : A 
the rule of Falſe be repreſented by... .. 

2, Let the firſt Pofgion be, ... B 
«3731T ..31 3, And 
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3 - 3. And the ſecond Poſition ...... | C 
4. Suppoſe alſo that B is greater than C, and alſo 

greater than A, and that C 1s leſs than A. 

5- Moreover, ſuppoſe the error of the firſt oF 

Poſition to be,..... 

6. Andthe error of the ſecond Poſition to be , G 
7. Suppoſe alſo that;this Analogy will be found 
in the ſaid numbers, vz. | 


B—A  A—Q:: F .G 


8, The Propoſition to be demonſtrated, 


GB + FC-:* 
As 


F+.G 
Demonſtration, 

9. Foraſmuch as by ſuppoſition in 75, 
| BA. AC::F.,G 


10. Therefore by comparing the reangle of ths 
means to the rectangle of the extreams; 


FA -FC=GB—GA 


12; And by equal addition of FC and GA to the 
laſt equation, this will ariſe. 


FA + GA—GB + FC 


12. Wherefore by dividing both parts of the laſt 
£33 Vs Gg equation 
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equation by F x G, equal quotients will ariſe, viz, 
GB + FC 


py (2 OE IT5S SAGE 
— 


F+ GG: 
which was tobedemonſtrated. | 


The learned: Herivonins (in cap. 13. Tom. 2. of his 
Curſus Mathematicus) hath delivered another way of 
reſolving the 7wle of Falſe , namely by the two fol 
lowing rules, viz. | 


When the. figns of the Exrors are unlike. 


Rule 1. As the ſum of the errors is to the firſter- 
ror, 10 is the difference of the ſuppoſed numbers to 
a fourth proportional , which being added to the 
firſt ſuppoſed number, when the ſaid firſt ſuppoſi- 
tion is leſs than the ſecond, or ſubtracted from it 
when it exceeds the ſecand-; the ſum or remainder 
will be the true number ſought. 


When the ſions of the Errors are unlike. 


Rule II, As the difference of the errors is to the 
firſt error, ſo'is:thedifference-of the Suppoſed num- 
bers to a fourth: proportional , which being added 
to the firſt ſuppoſed number when the ſigns are— 
or ſubtracted from it when the/ſigns are + ; the ſum 
or remainder will be the number ſought. 

Both which rules the faid Hearigomuw demonftra- 
teth geometrically by lines, upon a fuppoſiton of 
the Aralogy or Proportionality before mentioned 1n 
the third SeCtion of: this. Chapter, and:the ſame may 
likewiſe be eaſily demonſtrated according to the 

receden by letters. _. 
P nt method by lett CHAP. 


"| Chap X 


* W-.2 a AY 4 


CHAP. X. 


A Collection of pleaſant ant ſabtil Queſtions, to 
exerciſe all the parts - of Yulgar- Arithme- 
{ tick. To which alſo are added various pratti- 

| cal Queſtions about the menſuration of Super« 
ficial Figgres and Solids. 


Ezamples of the Rule Ueſt.1. If a wedge of Gold 
of Three mixtly uſed weighing 17 3 lb. of Troy 


Paco » what is the value of 1,4 grainofthat Gold? 
w. 2. Pence. | 


1. 15} (ors) of :30f :3 of 5x =rans 


I Sa 4 
{1. —_ + * TFErE * Xi 


Queſt.2, A man dyi ye to his eldeſt Son 2 
of 3 of his eſtate to his ſendSon 1 of ; of his eſtate, 
and when they had counted their Portions, the one 
had 401. more than the other; the remainder ofthe 
eſtate was given to the wife and/younger children, 
The queſtion is, what was the portion of the eldeſt 
Son, alſo of the ſecond, and-how much did belong 
to the wife and younger children ? 

Anſw. The eldeſt Sons portion 100 L. the ſecond 
Sons portion 60 /.and 440 kfor the wife and youn- 
ger children. 

The frattions being reduced , it will be manifeſt 
that the eld:t Son had 4, and the ſecond 55 alſo the 

| Gg 2 f- 
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difference of the faid fraftions is 75, then ſay , 


IT $0 » 6 þ eo 
ve <5 y-+..55 
[. 
The ſecond Sons portion ....... | 60 
Tbe difference of their. portions . . . . 40 
The eldeſt Sons portion... .., 100 
LM 40 W: « £00 
Wa Sw A\ Tc, OOY 


Laſtly, 600—160==440 for the Wife and younger 
Chilaren. | 


Dueft.'3..: A young man received 66; 1. which was 
3 of x of his elder brothers portion, and 3; times of 
nis elder brothers portion was 15 times of his fa- 
thers eſtate, the queſtion is, what was the fathers 
eſtate ? Anſw. 5601, _ 


F » 66+ £2 I .' 200- 
| 200 x 3 - = 700 
'F; » 700!:; 1 . 560 


Oneſt. 4.1 'A can finiſh a work in| 20 dayes, and 
Bin 304%ayes; in whit time will the” work be f- 
_ by A' and B working together ? Anſwer 12 

IYCS, --- > ; | 

Firit .find::what- quantity of the work will be 
done by cach worktman in one and the ſame time z 
then it will be, 'as'the ſum of thoſe quantities 15-11 
proportion to the! ſaid time , fo-is 1 or the whole 
work to thetime wherein ſuch work will be finiſhed 
by both workmen working together. 


4 : daye L; 


yl» D» 
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s 3453-3 7 Y R S = : | | SI& MME, 
ayes work, © .dayes work. 
JO .« :.--&; 385-30; v.77 
x add 1 


— 


ſum 17\. 


Hence it appears that A and B working together 
20 dayes, will finiſh that work once, together with 
: of the ſame work ; therefore ſay again by- the 
Ryle of Three, 


work aayes.. . work. dayes. _ 


* pM «ys 
__* "w L719 LIES IAz\ 


CPU. 3 PP 
e/Erens adſto leo, tubuls mibi. Inmina biua, 
Oſque etiam, dextri fic quoque planta ped. 
Binus dextro oculo, ternis lacus iffe diebus | 
Implerur levo, ſed: pede bis gemins. + 
Ons Fnean ſex hore, ; Dis ſum ergo;; - 


: 


Qu0 ſpatio 05, cult, peſque replere valent ? 


The: ſence is this. A brazen Lion being placed 
in1an artificial fountain, conveyeth water into a 
Ciſtern by two ſtreams iſſuing from his-eyes, alſo 
by one from his mouth, and by another at the bot- 
tom of his., right foot. . .Naw the Pipes through 
which theſe ſtreams paſs, are of different capacities, 
in fuch-ſurt, that by the -right eye.ſzt open alone, 
the reſt of the ſtreams being ſtopr, the Ciſterp will 
be filled .in two dayes (- the-lengrth of aitay being 
ſuppoſed to be 12 hours;,) by the lefc eye: alone in 
three dayesz..by the foot alone in four dayes; and 


Gg 3 by 
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by the mouth alone in ſix hours. The queſtion is, 
to find in whattime the Ciſftern will be Aled, if all 
thoſe ſtreams be ſer open at once ? 


Anſwer, 73'ay, 
dayes Cit, adayes Cift. 
_— 3-2. Iz 


Fd Ree > os - Oz 
_—_TT SY 6 
I 


The ſum # 9 7 Ciſterns that will be filled in three 


I 
s by ( all the four ſtreams runumg together : 
Then by the rule of Three. | 


Ciſt. Dayes Cift. day 
3 - 8-2. 2908. I... 


Oueſt. 6. A Ciſtern 1n a certain Conduit is ſuppli- 
ed with water by one pipe of ſuch bigneſs, that if the 
cock A at the end of the pipe be ſer open;\the Ci- 
ſtern will be filled in Z hour z moreover et the 
bottom of the Ciſtern two other cocks B and C are 
placed, whoſe capacities are ſuch, that by the Cock 
B let open alone (all the reſt being ſtopt) the Ct- 
ſtern ſuppoſed to be full) will be' empried in 1 3 
hour ; alſo by the cock C ſer open alone the Ciſtern 
will be emptied in 24 honr : now becauſe more wa- 
ter will be infuſed by the cock A, than can be ex- 
pelled by both the cocks B and C in one and the fame 
time the queſtion is to find in what time the Ct- 
ſtern will be filled if all the ſaid three cocks be {et 
open at once ? dyſw. 1 + hour. : 

' After the manner of the fourth queſtion of this 
| Chapter 


Apptedis, 1 
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1 Chapter, find how many times the Ciſtern will be 
 eniptied in one andthe fame ſpace of time, by the 
B and C running together ; alſo how much 
of the Ciſtern will be filled by 4 in the fame time ; 
then will the difference ſhew how much of the Ci- 
ſtern is gained by the filling cock in the ſaid time : 
Laſtly, as the Ciſterns or parts gained are in pro» 
portion to the correſpondent time; fo is the 
whole Ciſtern, to the time wherein it will be gain- 
ed or filled. 


hou. cz 


ft. how. cit. 
. 1 :: 14 . (BCS7C 
ſam1i4CE)B & C 
hou, ciſt. hou. " +#n13hos. 
i 3. 1 32 14. Sa 


113 gained by 


ciſk, hou. ciſk, bhok. 
III. 15; 6 {2 2&8 


Queſt. 7, Suppoſe a Dog , a Wolf and a Lion, 
were to deyour a Sheep, and that the Dog could eat 
up the Sheep in an hour, the Wolf in 4 hour,and the 
Lion in + hour ; now if the Lion begin to cat x hour 
before the other two, and afterwards all three cat 
Ggether, the queſtion is, in what time the ſheep 
would be deyoured ? enſw. 3 hour, 
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Thus it appears that Z of the ſheep would... be. ea, 


ten by the Lion , before the Dog and Wolf. began | 


£0 cat.  Snaſs bs 

Il. Proceed accarding ta the, fourth queſtion, {6 
will you find the remaining 4 to -be caten; by, them 
all in ,2 hour, which added:to gives 44; bour,,-in 
Which time the ſheep would be deyoured.  : 

QreFt. 8, If 120 31. beto bediſtributed amongſt 
three perſons A, B, C, in ſuch ſort, that as often 
as A takes 5, B ſhall take 4, and as often as B takes 
3, C ſhall take 2; what ſhall be the ſhare of 
each ! 


Anſw. A515l. B4tg3l. C27 431. 


Find three Numbers which may expreſs the pr6. 
portions of their ſhares,by the Kyle of Three, or (ta 
avoid fractions) thus, * 


; OS iN 
DS en 4 | EL] 
thus found 


Ln . 9. A Governour of a certain Garriſon, 
heing defirons tq know how much money the Port 
gr palſlzge of the Garriſqn did amoupt unto in cet- 

TA aig 
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Queſtions. 48x 
tain months, made choice of a loyal ſervant, giving 
him order to receive of every Coachman patlng 
with a Coach 4 4. of every Horſman 24.and of every 
. Footman +3 d. Now at the years end, the ſervant ma- 
king his accompt to the Governour, giveth him 941. 
155. 104. and lets him know that as often as 5 paſſed 
'. with Coaches, 9 paſſed on Horſeback ; and as often 
as 6 paſſed on Horſeback, 10 paſſed on foot ; the 
queſtion is how 'many Coaches , Horſemen, and 
Footmen palled ?.... Anſwer, 2:5co Coaches 54.508 
Horſemen, 7500.Footmen, *' ,, 1 7 
Find three proportional numbers: after the man 
ner of the 8 queſtion, which will be 5, 9, 15; then 
proceed as followeth, | | 4 


d. 
5 Coaches .. 20 
9 Horſemen 18 
15 Footmen . 7: 


—_—_ 5 - 2500 
If 45 4 ..22750 - 9 :/ 4500 
IF . 7500 


Queſt 10. A Factor would exchange 780}. ſfgr- 
lins tor double Ducats,Dollars,and French Crowns, 
the Ducats at 75.64. the piece,the Dollars at 45.44. 
and the French Crowns at 65. the piece,to be in ſuch 
proportion, that 5 of the number of Ducats may be 
equal to & of the number of Dollars, and 5 of 
the Dollars equal to; of the Crowns, thequeſtion 
is, how many pieces of each coin he ſhall receive fer 
his 780 pounds. 
Anſw, 600 Ducats,g00 Dollars, 1 200 Crowns, 
Find thxee proportional Numbers. ( after the 
: man- 
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manner of the eighth queſtion) which will be 6,43, 


Thus it appears that ſix times the number of. Dy- 
eats muſt be equal to four rimes the number of 
Dollars, alſo equal unto three times the number 
of Crowns. make choice of three numbers 
co anſwer thoſe proportions, ſuch are theſe, 2, 2, 4, 
(for 6 x 22=4XxXZ3==3xXx4 ) with which nnmbers 
proceed as followeth, 


I. 
2 ducats...+ 
1 


3 dollars . :Z 
4 Crowns . . 1; [ l, 
l. z , 225 
fay if ...23. 78 +: rg 195 
1; . 369 
E. ducat L. 
FF . 1 3: 225 . [600 durats. 
doll. 
v3 - 1 :: 195 , 9goo dollars. 
CromM 


I © 1 3: ' 360 , 1200crowns. 


Dreft. 11. Twenty Knights , 30 Merchants, 24 
Lawyers and 24 Citizens, ſpent at a dinner 64 
pound , which was divided amongſt them in ſuch 
manner, that 4 Knights paid as much as 5 Mer- 
chants, 18 Merchants as much as 16 —_— Cue 

aws 
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8 Lawyers as much as 12 Citizens ; the queſtion 
is, = ns the ſum of money - paid by alf the 
Knights, alſo by the Merchants , Lawyers and Ci- 
tizens. +287 | 

Anſwer, The 20 Knights paid-20 pontids, the 30 
Merchants 24'poynds, the 24 Lawyers 12 pounds, 
and the 24 Citizens. $ pounds, . 

Find four nnmbers to expreſs the proportions of 
their payments, by the Rule of Three, or (to avoid 
fractions) in manner following, ſo will the propor- 
tional numbers be 4, 5,8, 12, viz. 4 Knights paid as 
nuch as 5 Merchangs,or 18 Layyers,or 12 Cirizegs, 


"SEELEY «+ $ 
ES > 0 GN 16 
SE i 


$20 . 40Q . 640 ..960 

$4 + end 

LE anVaet ARS, 
0 PR... 

4 x 10 x 320 

jo x 8 x $400 


8 x 5 x 16==640 
5 x 16 x 12==960 


Then preſuppoſing that a Knight is to pay 4 4. 
proceed as followeth, viz. 


20 Knights 


Arithmetical 
fc 1.5% 

20 Knights ... 4 

30 . Merchants . . 4+ 

24 Lanyers.. . 23 

24 Cutizens ... 14 


p—_—_—_—_—— 


484 


ſay, if 125 . 64 :: 


Oueſt. 12. A certain man with his wife did uſval- 
ly drink out a veſſel of Beer in 12 dayes, and the 
husband found by often experiette,that his wife be- | 

_ Ing abſent, he drank it'out'in 20 dayes; the queſtion 
is, in how many dayes'the wife atone could drink it 
ont? Anſwer 30dayes. or 

Note, It is to be ſuppoſed that the husband in 12 
of the 20 dayes whergin he 'drank alone, did drink 
as much as in the 12dayes wherein he drank with 
his wife ; hence.it followeth, that in the remaining 
8 of the {aid 20dayes, he drank as much as his wife 
did in 12 dayes. Therefore by the Rule of Three ſay, 
If 8 give 12, what 20 ?. Aiſw, 30. view the follow- 
ing form of the work. 

\ wore From . 20, 

"++ Subtratt 12 


——8. 12 :: 20-30 


Oweſt. 13. If a houſe be to be built by three 
Carpenters, A, B, C, working in ſuch ſort, that 
A; alone will finiſh ic in 30 dayes B in 4odayes 

F and 
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\ | and A,B, C, together in 15 dayes, in what time 
could C alone build the houſe? A4nſw. 120 dayes. 

I. After the manner of the fourth queſtion, find 
' in what time A and B working together will figiſh 
the houſe ; Anſw. 173 dayes. 


dayes work adayes work 


ſum 12 


work, aayes work, dayes. 


3 IC F 
It . ZO . * J.. » I 77 


11. Suppoſing the work of A and B to be perfor- 
med by one perſon, as D, the houſe will be built 
byD in 17; dayes, but. by D and C together in 
15 dayes;. Then find (according to the 12th que- 
ſtion) in what time C will build the ſame; Anfw. 
120 dayes. 


From 177 


Subtratt 15 


Then if 25 . 15 2: 174 ./ 120 


The proof may be wrought according tothe 
tourth or fifth queſtions. 

Oueſt, 14. Two Travellers A and B perfotm a 
Journey to one and the ſame place in this manner, 
viz. A travels 14 miles every day, and had travel- 
Id 8 dayes before B began ; upon the ninth day 
, Bſets forward, and travels 22 mules every day 3 
ng 


Artthmetical 


436 
A? Anſs. atthe end of 14 dayes. 


7. Find how many miles A had travelled before - 


Bſerforward ? 4vfw, 112 miles; For | 
day miles _ miles 


T- {- Ws 112 


71. Find how many miles B gainsof A in a day 
Anſw. 8 mites z For, 


þ þ I4 == 8 
miles miles es 
ERS... 7 02 112 "9 


Queſt. 15. Therc'is m Iftand. which is 36 miles 


ir compaſs. Now'if at the fame time, and-fromthe 
ſameplace, two footmen A and B ſer forward 16 
travel round about the ſaid Iſland , and follow one 
another in ſuch manner that A travelleth every day 
g miles, and B 7 miles ; the queſtion is to find in 
what ſpace of time they will again meet, alſo how 
many miles, and how many times about the Iſland 
each footman will then havetravelled ? 

eAnſner, They will meet at the end of 18 dayes 
from their firſt parting ; and then A will have tra- 
velled/162 mites (ar 44 times the compaſs of the 
Iſland) and B will have travelled 126 miles (or 
3+ times the compals of the Ifland:) 


Appendiy, 
the queſtion is, tofindin what time Bſhallovertae 


—_— I—_ 


— C—— 


36) 162 (43 | 36) 126 (3 


Oueft. 16. Two footmen A and B depart at the 
ſame time from London towards York , travelling at 
this rate, viz. A goeth 8 miles every day, B go- 
eth 1 mile the firſt day, 2 miles the ſecond day, 3 
miles the third day, andin that progreffion he go- 
eth forward, travelling in every | nn day 
one mile more than in the preceding day; the que- 
ſtion is to know in how many daycs |B will overs 
take A ? 

Anſwer, 15 dayes. 

To reſolve this and ſuch like queſtions, double 8 
(the number of miles which A travelleth daily)which 
wake 16, from which ſubtrac 1, the remainder is 
15 the number of dayes fought. | 

Queſt. 17. If Exeter be diſtant from Lonaay 140 
miles, and that at the ſame time one footman A de- 
parted from London towards Exceter, travelling 
every day 8 miles, and another B from Exceter te- 
wards London, travelling every day 6 mlles,the que- 
ſtion is in how many dayes they will meet one ano- 
ther, and how many miles each footman will have 
then travelled 5 


\ 
' \ 


Anſwer, 
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Anſwer, They will meet at the end of 10 d 


and then A will have travelled 8 miles, and B 6@ 
miles, | 


8 miles travelled daily by A: 
add; miles trayelled daily by B. 
ſum 14 miles which A and B together 

did travel daily. 


m. da. miles aa. 

14. 1 :: 140. 101N which time A and 
B will meet each other. 

I0 x 8 = $0 miles travelled by A. 

Io x 6 = 60 miles travelled by B: 


Oueſt, 18. A certain footman A departeth from 
London towards Lincoln, and at the ſame time a- 
nother footman B departeth from Lincoln towards 
London ;, allo - A travelleth' every day 2: miles 
more then B. Now ſuppoſing thoſe two Cities 
to be 100 miles diſtent one from the other, 
and that thoſe two- footmen do meet one another 
at the end of 8: dayes- after the beginning of their 
Journeys; the queſtion is, how many miles cach will 
have then travelled, as alfo- how many miles'each 
travelled daily ? 

Anſwer, A 60 miles, B 40 miles. Alſo A tras 
velled 75 miles evety day, and B 5 miles. 


day © miles adayes miles 


Hence it appears that at the time of their meet- 
ing Alad trayclled 20 miles more than B, which 
I 29 


Cl 
20 
ml 
yel 
4 


dal 
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20 miles being ſubtrafted from 100 miles leave 80 
- miles, whereof the half is 40 miles which B had tra- 
j yelled, therefore A had travelled 60'miles. ! 

=” Now.-to find how *many miles each trayelled 


daily, fay, / J 


ie miles day miles 
6 12 1' 2 5 
miles 


Ther $travelledg 7 7: Four: 


Ouſt. 19. There is an [land which 'J 134 miles 
in compaſs ; now at the fame time, and from the 
lame place, two footmen A and B begin a journey 
round about the faid Ifland, but they travel towards 
contrary parts, at this rate, viz. A travelleth 11 
miles in every 2 dayes, and B 17 miles in 3 dayes, 
the queſtion is to find in what ſpace of time A and 
B will meet ane another ; and how many miles each 
will then have travelled ? 

Anſwer, They will ' meet at the end of 12 dayes, 
and then A will have travelled 66 miles, , and B 68 
miles. 

After the/manner of the fourth Queſtion of this 
| Chapter, the time ſought will be found 12 dayes. 


dayes miles dayes mules 


S393 $206 
| add 17 
—- —_ miles dayes 
33%, 3 if 134 12 


H h The 
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"The miles travelled by each will be found in this 
manner. | 
dayes miles dayes 12. 
2 . 11: 12 , 66 miles travelled by 4 
3 . 17:: 12 . 68 miles travelled by 3, 


| Queſt. 20. If a Clock-hath two Indices (or hands) 
_ one of which (to wit A) is carried twice round 
the whole circumference of the Dyal in one day; 
and the other- (B) once 1a 30 dayes, and that both 
at, once ſhewing the ſame point begin to be moved; 
the queſtion is , in what time they will be again 
conjoyned 2 | Fl 
Anſwer, 35 day or 43 hours, 


day circum. dayes Circum.. 
Hs &4- $3; atrio 8: 
ſubtrath 1, 

PRE: 59 


Hence it-appears , that an 130 dayes. A will have 
run threygh-60 circumfecrences, and B one'circumte- 
rence only in the ſame time; therefore 4 gains of 
B 559 eixcumferences in 30 dayes, therefore ſay, 


” P L | . 
circum. dayes Circum. day 
IT. EIT "REES: 


Oneſt. 21. If 6 1b. of Sugar be equal in value t0 
7b, Raiſkas 514. of Raiſins to 21b. of Almonds; 
31b..of Almonds to 5/6, of Currants ; 2/6. of Cur- 

zrants to 184. how many pence are the value of 31. 
of Sugar ? Anſw. 21d. 


h_ w*8R"Hws-+ wv. 
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= /69, = 7 KS 
: Shs R = 2 Af} 
<3 A= 5 C>S$ 
ki 2 C. = 18 d be 
= ?d. = 35 E-4 


180 ) 3780 ( 21 


Queſt, 22. if 3 dozen pair of Gloyes be equal in 
value to 2 pieces of Ribbon ; 3 pieces of Ribbon 


' to 7 dozen of Points; 6 dozen of Points to 2 yards 


of Flanders-lace z and 3 yards of Flanders-lace to 8 t 

ſhillings 3 how many dozen pair of Gloyes may be 

bought for 28 ſhillings? , 
Anſw, 2 dozen pair of Gloves. 


= 3'G. =' 2 R. 2 

SY 3+K. = 7,P. & 

24. 6P. = "2 L. $ 52268) 4536 (2 
 J3L =8:S. 5 

23CTa&S. = ? G. 

4536 2268 * 


Oueſt, 23. Suppoſe a Graybound to be courſing a 
Hare, in ſuch ſort that the Hare takes five leaps for 
every four leaps of the Grayhownd,and that the Hare 
is one hundred of her own leaps diſtant from the 
Graybound ; now if three of the Grayhounds leaps be 
equal to four leaps of the Hares, the'queſtion is to 
know how many leaps the Grayhound muſt take be- 
fore he obtain his prey ? 

Anſwer, 1200 leaps. 
Hh 2 I. If 
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i M349: 2 33 


Thus it appears, that 4 of the' Graybounds leaps | (| 


are equal to 55 of the Hares leaps ; and becauſe. by 
the queſtion the Grayhound takes 4 leaps for every 5 
of the Hares, thercfore the Grayhound in every four 
of his leaps gains x of one of the Hares leaps; there- 
fore lay by the Rule of Three, 


I, f 3 . 4 : 2 100... 1200 


Dueſt. 24. There is a certain room whole Baſis is 
a long ſquare, which is in circuit 505 feet, and the 
height of the walls or ſides of the room is 8 feet ; 
all which walls of the room except a ſpace taken 
ont fora window in the form of a long ſquare, whoſe 
height 1s hive feet, and breadth four fect, are to be 
furniſhed with Hangings of el-broad ſtuit at 35. 44. 
the yard, the queſtion is to know how muck money 
the ſtuff will coſt ? 

Anſwer, 5 |. 175.634. 


5Ox x 84 = 4165 ſquare fect. 
$'Xi\4. = - 20 Jabtralt 
396; 


$2: 6 3 6= [1 ſquare fect in one yard of ſtuff 


feet A. fect d. 
i..418: .. 40 33 2065 +» - 1410S 


Qeſt. 25. There is a certain Walk which a a 
| ong 


wy == GG -©_ 
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long ſquare, whoſe length is 40 yards, and breadth 
7 yards, to be paved with ſtones , each of which 
being in form of a long ſquare is 28 inches in 
length, and 24 inches in breadth : the queſtion is to 
know how many ſuch ſtones will be requiſite to 
pave the ſaid Walk ? 

Anſwer, 540, 


Inches Inches 

1449 x 252 = 362880 ſquare Inches. 
28 x 4 — 672 ſquare Inches, 

672 . 1 :: 362880. 540 Stones. 


Queſt. 26. Suppole a piece of Tapeſtry to be 545 
yards Engliſh 1n length, and 37 yards in breadth, the 
queſtion is, how many ſquare cells Flemiſh are con- 
tained in that piece of Tapeſtry, when the length of 
1 ell Flemiſh 1s equal to 4 of a yard Engliſh ? 

Anſwer, 377 {quare ells Flemiſh. 


FF * 373 =} ſquare yards. 


Then becauſe z# of a ſquare yard is equal to 1 ell 
ſquare of Flemiſh meaſure (for 4 x 4 = ;3) fay, 


b 2 I 
I ef. 0 2: 299 Ih 


Oueſt. 27. A Workman hath performed a piece 
of Tiling bearing the fornrof a long ſquare, whoſe 
length is 273 feet, 7 inches; and breadth 21 feet 5 
inches ; now when Tiles are ſold at the rate of 1 1 s. 
1024. for 1000 Tiles, and every ſquare of Tiling 
conſiſting of 10 feet as well in lengrh as in breacth 
doth take up 1000 Tiles, what. doth the ſaid piece 
of Tiling amount unto ? 

Hh 3 Anſwer, 
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Anſwer, 341. 175. 0553534. 


I. 2731} x 2154 = 24742 . ſure fer 
d. d. 
II. 100. 1424 :: 2433} . 83645557 


Oueſt. 28. A Merchant would beſtow 2201. in 
Cloves, Mace and Nutmegs, the Cloves being at 5 ;, 
the pound ; the Mace at 11 s. the pound, and the 
Nutmegs at 6 s. the pound ; now he would have of 
each ſort an equal quantity, the queſtion is how ma- 
ny pounds he may have of each ſort ? 

Anſwer, 200 lb. | 


22 , I :!: 4400 .200 
The Proof. 
ls. s, [A 


200 at F amounts unto. . « » 52 
200 at 11 amounts unto, . . I10 
200 at 6 amounts unto. . . 60 


220 


Oueſt. 29. A Factor is to receive a ſum of money, 
and js offered Dollars at 4s. 4 4. which are worth 
put 4 5. 3 d. or French Crowns at 6 s. 144. which 
25: | | are 


ee fra was os as an ©. 


1 
il 
7 
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F 

are worth but 6 5. the queſtion is by which' coin he 

ſhallſuſtain 'the leaſt loſs ? 

| Anſwer, the Dollars. 


a d. d. d. 


£377 x32 593 7 a 


-” That is, in receiving the Dollars every 6 s. 1: 4. 
loſeth 14234. but in receiving the Crowns 6s. 1; 4. 
loſeth 13 4. "which isa greater loſs than 1,32 d. 

weſt, 30. A Butcher agrees with a Grafjer, for 
the teeding of 20 Oxen, during the ſpace of 12 e- 
qual months, but at 2 months end , the Butcher 
adds 5 Oxen more, and 6 3 months after that, he 
added 10 Oxen more, and then it is agreed between 
them, that the Graſier ſhall feed them all , fo long 
time as will be equivalent to the keeping of the 
firſt twenty during 12 months; the queſtion 1s how 
long time he ſhall feed them all, after the putting 
in of the laſt 10? 

Anſwer, 1. month. 

Conſider,” that as he receives more Oxen to feed 
he ought to Keep them all the leſs time; therefore 
work as the queſtion unports by the Rale of Three 
Inverſe. 

mon, OQOxen. 
I 2 20 
Oxen 2 5 mon. Oxen 


If 20 
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Examples of the eſt. 31. Two Merchants, viz, 
Rule of Fellow- | entred Commend bw 
ſoip. in 500, and at 4 months end taky 
out acertain ſum, leaving the remainder to contin 
8 months longer, B puts in 250 /. and at five months 
end puts in three hundred pounds more , and then 
his whole ſum continues ſeven months longer. Now 
at the waking of their Accompt A findeth that he 
hath gained 106, pounds,ang B gained 1.335 pounds; 
the queſtion is to know how much A took out of the 
bank at 4 months end ? 


Anfwer, 240l. 
250 x 5 = 1250 
add 300 


FFO. x 7 = 3850 


— —_ _—_ 
— 


| F100 
1333 - SICO 3: 106;.. 4080 
FOO x 4 = 2000 (ſubtraik 


8) 2080 (260 
Laſtly, 5090—260=249 taken out by A. 


The proof. 
[. 104. 
COT” 8. 4 = O08 


Subtratt 2.40 


—_—_—— 


260 
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Queſt. 32. Five Merchants, viz. A,B,C,D, and E 
have gained 2025 {, which they divide in ſuch ſort 
that 3 of the ſhare of A is equal ſeverally to £ of the 
ſhare of B, 3 of C, of D, 3 of E. The queſtion is, 
what was the ſhare of cach Merchant ? 

Anſwer, 4 1621, B 3241. C 4051. D486 LE 648. 

Divide a number at pleaſure into -ſuch parts 
which may be. in ſuch proportion as the ſhares re- 
quired, and proceed according to the ſubſequent 


operation, 
A 2 
B4 
C5 
D 6 l. ; 
E 8 2 (162 for 4, whereof 7, 1s 81 


apphi—_ 4 (324 for B, whereof \, s 81 
If25 , 2025::<5 (405 for C, whereof 5; # 81 
6 (486 for D, whereof 4 is 81 
8 (648 for E, whereof x ts 81 


2025 


Oueſt-33, Two Merchants A and B are in com- 
pany, the ſum of their ſtocks is 3001. the money of 
A continuing in company 9 months, the money of 
B : 1 months, they gain 2001. which they divide 
equally, the queſtion is to know how mucheach 
Merchant did put in r 

Anſwer, A 165 |, B 135l. 

Divide 30o into two ſuch parts which may be in 
proportion as 11 tog, ſo will the greater part be 
the ſtock of A, and the leſſer the ſtock of B, which 
ſtocks being multiplied by their reſpective times, the 
products will be equal, 

| I1 


498 Arithmetical Appendix, | 


9 II . I65 for A 


20 . ZOO «© « 


9 . 135 forB 


Oueſt. 34. Two Merchants, viz. A and B, arein 
company, A did pur in 325 /. more than 3B, and the 
. ſtock of A continued in company 7 4 months; B 
put in a certain ſum which is unknown, and it Ton- 
tinued in company 10 2 months : after a certain 
time they divide the gain <qually ; the queſtion is, 
what each Merchant did pur in ? 

Anſwer, B 7501. and A 1075 /. 

Divide the product of the difference of their 
ſtocks multiplied by the time: of 4 by the diffe- 
rence of their times, ſo will the quotient be the 
ſtock of B.which added to 325 f. gives the ſtock of A 


75 = 24375 


S&H * IJfJ 
3: ) 243737 (750ſtockof B 
add 325 
1075 ſtork of A. 


Oreſt. 35. A Goldſmith: hath ſome Gold of 24 
Carects, others of 22 Carects, and 

arg/p won another ſort of 18 Caretts fine; he 
tion, How the Would ſo ' mix theſe together that 
fneneſs of gold the maſs mix<d might be 60 1b. and 
and fitveris e- that the whole mixture might bear 
- wag % 20 Caretts fine. How mnch of each 
een ſort muſt he take ? 8 


Queſtions. 


lb. 
12 of -24 Carefts. 
Anſwer, Ji of 22 Caretts, 


36 of 18 Careits. 
24: S: 83 
20< 22 2 2 
18 ait2 | 6 


| — 
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3 , 12 
10, 0.32 2,22 
6 . 36 .-* 


Note ; Some may think that queſtions of Al;- 
ation are capable only of ſo many ſeveral an- 
wers as there are different wayes to connect the 

mean rate or price with the extream rates or prices; 
yet it is moſt certain, that any ordinary queſtion. of 
Alligation, where three or more things are pro- 
pounded to be mixt in ſuch manner as that rule re- 
quires, is capable of infinite anſwers, if fractions 
be admitted, and ſometimes of many anſwers in 
whole numbers, which are not diſcoverable by the 
common rule of Alligation : fo albeit to the laſt 
mentioned queſtion, the ſaid rule of eAl:gation can 

find but one anſwer only, which is before given ; 

yet there are eight other anſwers in whole numbers, 

which are theſe that follow (the invention whereof 
I have ſhewn in the 19th Queſtion of the Thirteenth 

Chapter of my Second Book of The Elements of 
Algebra.) 


of 


——_———— 


Of 24 Cares | 18 | 16 | 14 | IO 

, Of 22 Carets 3 6 | 9 | 15 

Of 18 Caretts | 39 1 38 | 37 | 35 

Of 24 Caretts | S043 a3 2 

Of 22 Caretts | 18 | 21 | 24 | 27 

Of 18 Caretts | 34 | 33 | 32 | 31 
- 


See Chap. 8. of weſt. 36. An Apothecary hath ſe- 
this Appendix. veral Simples, viz. A hot in.3*. B hot 
in 2*, Ctemperate,D cold in 2% and 
E cold in 4*. Now he defires to make a Medicine of 
thoſe Simples, in ſuch ſort that the temper thereof 
in.reſpedt of quality may be in 1*. of heat, and the * 
quantiry 8 ; Drams, the Demand is what quantity of 
each Simple he muſt take ! 
Anſwer, 4 Drams of A,J Dram of B, 14 Dram of 
C, 1 Dram of D, and 1 Dram of E, 


Indices Drams 
8 I, "Iz 
IS 'Y I I 
 £ * 


[ 
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Oueſt. 37. A Merchant buyeth-2 ſorts of Clothes, 
viz, of blacks and of whites for 681; 25. 
afcer the rate of 21 s. the yard for _— of the . 
the blacks, and 12 s. the yard for the þ e of Falſ 
white, and, he taketh ſo much of each 
ſort, that $5 of the number of yards-of the black, 
are equal to 7 of the white ; the demand is how 
many yards he bought of each ſort ? 

Anſwer, 42 yards of black,and 46 yards of white. 

uſe 38. A certain perſon A payeth unto the 
uſe of B for ever 2500/1. in prefent money, upon 
thiscondution , that B ſhall pay unto A an Annuity 
or. yearly rent to be continued four years, the e- 
quality of their agreement being thus grounded, 
viz. the ſaid 25001. is ſuppoſed to be put forth ar 
intereſt for.a year (to commence from the time of 
their agreement) at the rate of 8 per centum, per. ane 
"um. Then from the ſum of that principal and in- 
tereſt (ariſing due at the years end) the firſt pay- 
ment of the Annuity being ſubtracted, the remain- 
der is likewiſe ſuppoſed to be pur forth at the ſame 
rate of intcreſt tor the ſecond year; then from 
the compoſed of this principal and intereſt ( due 
at the ſecond years end) the ſecond payment of 
the Annuity being ſubtracted, the remainder is like- 
wiſe ſuppoſed to be put forth at the ſame rate of in- 
tercſt for the third year z then from this princi- 
pal and intereſt the third payment of the Annuity 
being ſubtrafted , the remainder is in like manner 
ſuppoſed to be pur forth ar the, ſame rate of in- 
tereſt for the Fourth year : laſtly , from this prin- 
cipal and intereſt the fourth and laſt payment of 
the Annuity being ſubtracted, there muſt be nothing 
lett,: the queſtion is, what ſum of money mult bs 
yearly 


oſetion. 
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yearly paid to fatishe thoſe conditions ?' ©: 

Anſwer, 75455754. as will be manifeſt by the ſub= 

ſequent proof. 4 


WE 4 


| 


I. Ioo . 108 :: 2500 . 2700 
Subtra{# the firſt payment T5414527 
194573258 
WH. 100. 108 :: 1945338: . 210043334 - 
Subtratt the ſecond payment 754183, 
1 34657555 
HI. - 100-.-:108 2: 2 134639525 14502098 
Subtratt the third payment 75473535! 


3 
IV. 100';' 108 :: 69835929 , Ogg tr 
' Subtratt the laſt payment .... 7154553"! 


Quelt. 3g. 


Ale, Aſineque duos imponit ſervulus utres 

Impletos vino;, ſegnemque ut vidit Aſellam 

Pondere defeſſam veſt igia fizere tarda, 

Mula rogat z quid chara parens cun#tare, gemiſque ? 
' Unamex utre tuo menſuram ſt mihi reddas, 

Duplum oneris tunc ipſa feram; ſedi tibi tradam 

Unam menſuram, fient equalia utrique 

Pondera ; menſuras dic dotte Geometer ift as ? 


The ſence is this. A ule and an 4ſs carried two 
unequal quantities of Wine , each conſiſting of a 
IE Certain 
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certain number'of meaſures, inſuch fort, that if the 
Aſs inparted-one- of her meaſures to the Afule, then 
the Mules number of meaſures'ſo increaſed would be 
\ the:double of thoſe which the 25 had remaining ; 
but if-rthe Adwle-gave one (imeafureto' the 4/3; then 
the ' Aſſes meaſures with ' that: \inereaſe would” be 
equal ro the Mules remaining meaſures. The que- 
ſtion is, how many meaſures eachicarried ? 
Anſwer, the "Mule'7 and the Aſs 5. 


| Queſt. 40. - 

e/&3, ferrum,, [tannum miſcens, aurique metallum; 
Sexaginta minas'penſantem finge coronam. "hh 
e/E5 aurumque duos ſimul efficrnnto trientes. 
Ternos quadrantes. ftanno mixtum impleat aurum: 
At totidem quintas auri vis addita-ferro. | 
Ergo ape dic fulvi' quanthun tibs conjicts anrs 
Miſcendum : dic quantum ers ſtannique requiras : 

. \ Dic quoque ſuffciant duri quot pondera ferrs : 
Preſcriptam ut 'vateas rite efformare coronam. 


The fenfe ' is this, Suppoſe a Crown that ſhall 
weigh 604 18to be' made of Gold; Braſs, Iron, and 
Ting; mixed together in fuch-propertion, 'that the 
weight of the Gold and of the Braſs together may 
be 40d. the joynt -weitght of the Gold and.of the 
Tin 4516. and the joynt weight 'of the 'Gold and of 
the Iron, 36/6. The queſtion is\kow much of every 
one-bf thoſe forr: metals muſt be taktny/ ?, ' '/ 

wy [ti | 
| 30: * Gold. 
| 95 of Braſs. 
| Anp my 55 of i 
| 14; of Tn. 
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Queſt. 41. One being demanded. what 'was: the 


prefent hour of: the day, anſwered; that the time - | 
then paſt from noon was equal to 4 of } of theitime © 
remaining until midoight. The queſtion i is, whata 


clock it was ?' (ſuppoſing the time between noon and 
midnight ro be divided into twelve _ MEW's Os 
hours.) 

Anſwer, 35 * hour after noon. » 

Weſt. 42. A Factor delivers 6'French Crowns 
and 2 Dollars for 45 ſhillings ſterling ; alſo at a- 
nother -time he delivers g French Crowns and 
Dollars (art the. fame-rate with-the, former) for76 
ſhillings. The-queſtion is:to know the value of a 
French Crown, alſo of a Dollar.? - 

Anſwer, A Crowe was valued at 6 5.1 d. and a 
Dollar at 45s. 3.d:.\.\ 

Dueſt. 43. A, Sorta Uſurerorecelyed 36 Dollars 
fox the ſimple. intereſt of 1864. lent for a certein 
time uopknown 3 alſahe received.g9 Dollars fof the 
gain of 360 /. at the dame rate of intereſt for a-cer- 
tar time unkaown ; now the ſum of the months 
whereja' both the fait numbcrs!-of i Nollars were 
grincd., was twenty/anonths. The queſtion is. ro 
know. in what;tme as well the: 367 Dollars as the 90 
Dollars were gained ?./ i 
',: Anſwer , The: 36; Dolars were gained in '8;x 
months; and the-g&:Dollars in;yot months, as may 
be proved! by:;ther Double Rule of Th hree. . 

Which anſwer mayibe diſtovered: by the follow- 
ing Canon found ont.\by the Alpebraick Arr. 

Mulrtiply'the Dollars firſt gained, the lattcr Prin- 
cipal, and the'given-time, according to the rule of 
continual Multiplication, for a Jividend ; then mul- 
___ the firſt principal by the Dollars laſt-gained ; 


allo 
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alſo multiply the latter Principal by the Dollars firſt 
4 gained, and reſerve the ſum of theſe two laſt pro- 

duds for a Diviſor; laſtly, divide the Dividend 
firſt found by the ſaid Diviſor, ſo ſhall the quotient 
be the time wherein the firſt number of Dollars was 
gained, which ſubtracted from the time given in the 
queſtion diſcovers the time wherein the latter num- 
ber of Dollars was gained, 


36 x 360 & 20 = 259200 


_— = 


186 x go, T 300 x 36, = 29700 


— 


And conſequently .... 20-—8;3= 1144 


©. 44. If 3481 Souldiers are tv be Exanyles ofthe 
placed in a ſquare battel , how many E*7a&io of 
are to be ſet. in Rank or in File ? IN 

Anſw..59 (fos the ſquare root of 3481 is 59) 

Queſt. 45. If 4050 Souldiers are to be ſ:t in bat- 
tel in a figure, which beareth the form of a long 
ſquare in ſuch manner, that the number in File may 
be to the number in Rank as 1 to2 ; how many 
"0 are tO be placed in Rank and how many in 

tle 

Anſwer, go in Rank and 45 in File (found by this 
Canon or general rule) viz. 

As the greater term of the proportion _ Is 
to the leſſer, ſo is the number of men to be placed in 
battel to a fourth proportional, whoſe ſquare root 
Is the leſſer number ſought (whether it be for the 
Rank or File :) alſo as the leſſer term of the given 
proportion is to the- greater z ſo is the numher of 
men $0 be ſet in battel to a fourth proporcional, 

Ii whoſe 
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whoſe ſquare root isthe greater number ſought(whe 
ther it be for the Rank or File.) 


I. - I. :: 4050 . 2025 

W. | y/q . 2025 ==45 ( men in File. 

"2 Ee wh 2 :: 4ogo0 . $100 

IV. | /q - $100 ==90 ( menin Rank. 
The proof. 


45 x 98 — 4050 
Alſo 45 . 90::1.2 


Or when one of the numbers ſought (whether it 
be for the Rank or File) is found, the other may be 
diſcovered by Diviſion, Viz. 


45) 4050 (90 
90) 4050 (45 *® 


Oueſt. 46. Suppoſe the wall of a Garriſon to 
be in height 21 feet, and the breadth of the Moat 
furrounding the faid wall to be 28 feet ; the que- 
ſtion is, what length mult a ſcaling ladder have to 
reach from the outermoſt {ide of the Moat to the 
top of the Wall ? 

Anſwer, 35. (to wit, the ſquare root of the ſum 
of the ſquares of 21 and 28.) 


21 &* 27 = 444 
2s x 2b = 784 


_—— 


v4 1225 35 


Oueſt, 


Appendix, 
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Oweſt. 47. If tool. being put forth for intereſt 
at a certain rate,will at the end of two years be aug- 
mented unto 1 12;3£1. (compoundintereſt, or inte- 
reſt upon intereſt being computed ) what principal 
and intereſt will be due at the firſt years we ? 
Anſwer, i061. (compoſed of 1001. principal and 
61. intereſt) 'which 106 is a mean Geometrically 
1h pode nes between 100 and 112.36 £ and may 
e found by the eighteenth rule of the fifch Chapter 
of this Appendix.) 


100 x 112:36=11236 (106 


Queſt. 48. If 100 1. being put forth for intereſt 
at a certain rate, will at the end of three years be 
augmented unto 115.7625 /, (compound intereſt 
being computed) what principal and intereſt will be 
due at the firſt years end ? 

Anſwer, 1051. compoſed of 1001. Principal, and 
5 {. intereſt) which 105 is the firſt of two mean pro» 
portional numbers between 100 and 115, 7625 {, 
(See the nineteenth rule of the fifth Chapter of this 


Appendix.) 


Various Praitical Queſtions to exerciſe Decimal 
Arithmetick,, in the menſnration of Superficial 
Fioures and Solids. | 


Oxeſt. 49. If the ſide of a ſquare Ste the ſecond 
Snperficies be 3 feet, what is the Area _—_z ” 
or content of that Superficies? Or jy, prectding 
(which 1s the ſame thing) how many Book, 
Iquares , each of which 1s a foot 


ſquare, are contained in that Superficies ? | | 
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Anſwer, '9 ſquare feet, which content is found out 
by multiplying the given ſide 3 by it ſelf, viz. 3 mul. 
Liphed by 3 produceth 9g. | 

In like manner, if the ſide of a ſquare pavement 
of [tone be 15.7 feet, the ſuperficial content of that 
pavement will be 246.49 feet, that is 246 feet and 
and an half very near, (for 15.7 multiplied byit 
{elf produceth 246.49. ) 

Likewiſe, a ſquare piece of - Wainſcot whoſe ſide 
15 3.24 yards, will be found to contain 10.494 
yards, or 10 yards and an half almoſt; for, 3.24 
multiplied by.it ſelf; to wit, by 3.24 will produce 
10.49 + 

Alſo if the ſide of a: ſquare piece of Land be 
37.25 perches, the content in ſquare perches (neg- 
lecting the. fraction in the product) will be found 
1387, which being reduced (according to theſes 
venth Tablet in Rule 4, Chapter 7 of the preceding 
book.) will give 8 acres, 2 roods, and 27 perches for 
the content of that ſquare piece of land. 

Oe. 50. If a long ſquare be. 8 feet in length 
and 5 feet in breadth, what 1s the ſuperficial con- 
tent ? 

Arnfwer, 40 feet ; which content is found out by 
multiplying the length by the breadth, wiz. 9 
multiplied by 5 produceth 40. So if one of the 
lights of a glaſs window ſuppoſed to be in the 
form of a long ſquare, hath for its length 3.c6 
feet, and breadth 1-47 feet, the content of that 
glaſs will bz 4.49$2 feet, or 4 fect and an halt 
almoſt, ( for 3.06 multiplied by 1.47 produceth 
4.4982.) ; 

In like manner if there be a piece of Wainſcot, 


Plaſtring, or any other ſuperficies iu the form of 
| a 


TY nas gry © 
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a long ſquare, which is'in length 6.325 :yards and 
in breadth 3.214 yards ;: the ſuperficial content will 
be found 20.32 + yards, that is 20 yards, onequarter 
of a yard, and ſomewhat more , for,'6:325 multi- 
plied by 3.214 produceth 20.32 +. 

Likewiſe a piece of Tiling in the form of a long 
ſquare whoſe length is 18.5 teet, and breadrh 11.7 
feet will be found to contain 216.45 -ſ{quare feet, 
which will be redaced to. 2.1645 ſquares of Tiling 
by allowing . (according to cuſtom) 100 ſquare feer 
to one {quare of Tiling. Þ 10:5bit: 532.326 

Alſo/it a piece of: land in the form'ivf 'a. long 
ſquare be 48.75 perches in length , and 36.25'in 
breadth , the Area or content 1n perches' will be 
found 1767.18 f, which 1767 perches. being redu- 
ced will give 11 acres and 7 perches for the content 
of that piece of ground. 3h 

Qneſt. 51. If it be required to fet forth in a Mea- 
dow one acre of graſs tolye in the faſhion of a 
long ſquare, and that the length thereof be 1i- 
mited or agreed to be 20 perches, what muſt the 
breadth be ? L577 

Anſwer, 8 perches, which breadrh_ is found out 
by dividing 160 ( the number of ſquare perches 
contained'1n an acre) by the given length 20. It 
two acres were required, then 320 (to wit, twice 
160) muſt be divided: by the given fide, whether it 
be the length or breadth; ſo if 7.25 perches be pre- 
ſcribed for the breadth of two acres, the length muſt 
be 44.13 + perches. > 

ln like manner , of the breadth of a Board be 
1.32 foot, and it be demanded how far one ought 
to meaſure along the ſide thereof to have-a fuper- 
icial foot, or a foot ſquare of that Board; —_ 

11-3 1 by 
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1 by the given breadth , ſo you will find'in the 
guociong this.decimal fraftion .757 +,which repre. 
ents three: quarters of a foot or nine inches and 
{omewhat more, and ſo much in length ought to 
he meaſured along the ſide of that Board to-make q 
{ſuperficial foot. Likewiſe | if che breadth of 7 
board be givenin inches, then 144 (the number of 
{quare inches contained in a ſuperficial foot ſquare) 
being divided by the given breadth , the quotient 
wul ſhew bow many inches ought to | be meaſured 
along the fide of that board\ toe make a ſ{uperfical 
foot ; ſa the breadth of a board being 9 invhes,/the 
length forward to make a ſuperficial foot will he 
found 16 inches. ) 

:Queſt.'52. If the three, ſides of a piece of land 
that lyes im the form oof a'triangle be 15 perches, 
14 perches, and 13 perches, what is the Area or 
number of ſquare perches contained in that: trian- 
Sief ::::; 
eAnſwer,” $4. perches, or half an acre and four 
perches., which content. is found 'out by this 
Rule, viz. 

From half the ſum of the three ſides of any plane 
triangle ſubtract each of the rhree fides ſevyerally, 
and note the three remainders ; then multiply the 
ſaid half ſum and thoſe three remainders one into 
the other (according to the rule of continual Multi- 
aw ;) that done,extract the ſquare root of the 
alt produCct, fo ſhall ſuch ſquare root be the Area 
Or content of the triangle, 


Queſtions. 
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, Perches 
T_T IS 
The 3 fides of a triangle - -gis 
13 

The fom of the 3 ſides- - _. 
The half of that ſum —— TT, ) d 


The 3 remainders fonnd ont by ſub- = 
tracting each ſide from the half ſum—) g 


The product ariſing from the con-C_ . 
tinual multiplication - of- the four laſt 7056 
numberg——— 

The ſquare root of which produ Is $8 4 
the content required, to wit, 


Another Example. 

.- 

I20 , 

The 3 ſides of a triangle —qi12 6 I2 . 
The ſum of the 3 ſides ———— ——323 - 4 
The half of that ſum ——161 . 7 
The 3 remainders found by ſubtra- = : a 
Cting each ſide from the half fum— "Ai 


The product ariſing from _C 
the continual multiplication4 2335 5380 . 1096 
of the four laſt numbers — 


The ſquare root of that produſt—4832 . 7.7 
Ii 4 Wherefore 
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Wherefore I conclude that the content of a plane 
triangle, whoſe three ſides are 120.5 perches 112.6 
perches,and 90.3 perches,is 4832.7 + perches,which 
reduced give 30 acres and 32 perches (the. fraction 
of a perch being neglected.) 

Now foraſmuch as eyery irregular piece of 
ground may be divided into triangles, for a four. 
Iided field will be divided 1ato two triangles by 
one imaginary ſtreight line leading overthwart 
from corner to corner-called a Diagonal lines a 
five-fided field into three triangles by two Dzage- 
pals ; a ſix-fided ground into four triangles by three 
Diagonals, &c. the rule before given will-be of 
excellent uſe -to find out the Contents'6f large 
fields, eſpecially if the-land be of adear value, as 
alſo when any controverſie'ariſeth by the reaſon of 
the different admeafurements of Surveyors of land : 
for if the ſides of thoſe triangles be meaſured in 
the fie]d , and their lengths be agreed on, all Ar- 
tiſts to whom the reaſon of the rule before given 
1s known, will agree in one and the ſame content. 
But yet this way of meaſuring preſuppoſeth that 
there Is no/ obſtacle, as Water, Wood, or other 
impediment, to hinder the meaſuring of the ſides 
of choſetriangles into which the field is divided as 
aforeſaid; | 

Oueft.'53. If the diameter of a Cirele' be 28.25, 
what 1s the circumference? | 

Anſwer, 88.749 + + for. as 113 is in proportion 
t0355; or aS11sto 3.14159, ſo is the diameter to 
the circumference : Therefore multiplying alwayes 
the-diameter given bythe faid 3.14159 the product 
ſhall be the circumference required. | 

Deſt, 54. 1f the diameter of a Circle be 25.85» 

PT whaC 


IT” on 
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what is the ſuperficial content of that Circle ? 

Anſwer, 626.79 + : for as 1 isin proportion to 
.78539, ſois the ſquare of the diameter to the ſuper- 
ficial content. Therefore multjplying alwayes the 
faid decimal fraction .78539 by the ſquare of the 
given diameter (which ſquare is the product of the 
multiplication of the diameter by'it {elf ) the pro- 
duct ſhall be the ſuperficial content required. 

Qweſt. 55. It the diameter of a Circle be 28,25. 
what is the fide of a ſquare which may be inſcribed 
within the ſame Circle ? W-; 

Anſwer, 19.975 þ for the ſquare root of half the 
ſquare of the diameter, or the ſquare root of the 
double of the ſquare of the ſemidiameter, ſhall -be 
the ſide of the inſcribed ſquare” ſought. Otherwile, 
23't is to .707106, ſo is the diamerer tothe ſide re- 

vired. Therefore if you multiply” (alwayes) the 
aid ,707106, by the diameter om the product 
will be the ſide of the inſcribed ſquare required. 
weſt. 56. If the Circumference of a Circle be 
88.75 what is the diameter ? 

Anſwer, 28.249 + foras 355 1s tO 113, or as 1 is 
to .318309, ſo is the Circumference to the Diame- 
ter. Therefore if .318309 be multiplied alwayes 
by the given Circumference, the product ſhall: be'the 
diameter required, 

Queſt. 57. If the Circumference of a Circle be 
88.75, what is the ſuperficial content of that 
Circle ? | 

__ 626.801 +; foras1 1s to.079578. fo is 
the ſquare of the Circumference to the ſuperficial 
content. Therefore if .079578 be alwayes multi- 
plied by the ſquare of the given circumference, the 


product ſhall be the ſpperficial content ſought. 
Oneſt, 
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Oneſt. 58. If the circumference .of a Circle he 
88.75. what is the ſide of a ſquare that may be in- 
ſcribed within the fame Circle ? | 

Anſwer, '19.975 +; for as 1 ist0.225078 , o is 
the-circumferencefo the ſide required. Therefore 
if .225078 be alwayes multiplied by the circumfe- 
rence given, the produdq will be the fide of the ins 
{cribed {quare ſought. | 

Deſt. 59. If the ſuperficial content of a Circle. 
be 626.8, what is the diameter ? 

Anſwer, 28.25 + ; foras 1 is to 1.27324, ſois the 
content. to the ſquare of the diameter. Therefore 
multiplying alwayes 1.27324 by the given content, 
the ſquare root of that-product ſhall be the diameter 
required. | 

Qweſt. 60. If the ſuperficial content of a Circle 
be 626.8, what is the circumference ? 

Anſwer, 88.75 7, for as 1 is to 12.5664, ſo is the 
content to the ſquare of the circumference. Therey 
fore if 12,5664 be alwayes multiplied by the given 
content, the {quare root of the product {hall be the 
cirenmference required, 

weſt. 61, If the ſuperſicial content of a Circle be 
626.8,' what is the ſide of a ſquare equal to the ſame 
Circle ? if | | 

Anſwer, 25.035 {,for the ſquare root of the given 
content is the ſide of: the ſquare required. 

Qeſt. 62, If the fide of a Cube be 12 inches, 
how many cubical inches are contained in thay 
Cube ? 

Anſwer, 1723. What a Cube is may be well re. 
preſented by a Dye, which 1s a little cube ir felt 
being a reqangular or ſquare ſolid , that hath an 
equal length , breadth and depth , and is compre: 

1ende 
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hended under ſix equal ſquares; now if the ſide of 
one of thoſe equal ſquares (which is alſo the fide 
of the Cube) be 12 inches, the: ſyperficial content 
of that ſquare will be 144 ſquare inches ( for ac- 
cording to the preceding 49th queſtion, 12 multi- 
plied by 12 produceth 144) which multiplied by the 
depth 12 inches, produceth, 1728: cubical inches, 
and ſuch is the ſolid content of 'that Cube: whoſe 
fide is 12 inches : ſo that by one foot of timber or 
ſtone in whatſoever kind of ſolid it be found, isun- 
derſtood a Cube, _cantaining 19728 -cubical or dye- 
ſquare inches,and conſequently half a foot ſolid gon- 
tains 864. cubick znches, and a quarter of a foot ſqg 
lid contains 432 cubick inches. 

In like manner, if the ſide of a Cube of ſtone be 
2.53 feet, the ſolid content of that Cube will be 
found 16.194 + feet, for 253 being multiplied by is 
felf -produceth 6.4009 ſuperficial teet , which pro- 
duct- being multiplied by the faid 2.53 will pro» 
duce 16.194 Þ ſolid feet. 

Alſo if the ſide of a Cube of ſtone or weod be 6 
inches, or..5 foot, the ſolid content will be found 
216 cubick inches or .125 parts of a foot ſolid (for 
6 multiplied cubically produceth 216, likewiſe .5 
multiplied cubically produceth .125 ;) whence it 
may be infer'd, that 8 little cubes of ſtone or wood, 
each of which is half a foot or 6 inches ſquare , are 
contained in a foot of ſtone or timber ; for 8 times 
216 produceth 1728 (being the number of cubick 
inches contained in a foot ſolid) likewiſe 8 times 
.125 produceth 1 ( to wit, one entire foot ſo- 
lid.) 

Queſt. 63. If the breadth of a ſquared piece of 


timber, ſuppoſed to be ſtreight and gt at 
| OC, 
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both ends by two equal ſquares , be 1.55 foot, the 
depth alſo 1.55 foot , and the length 17.33 feet 
how many cubick' feet are-contained in that, piece 
of timber ? ;& 

* Anſwer, 41.635'feet, that is, 41 feet and an half, 
and about half a quarter of - a foot. Which ſolid 
content is found-out'by this rule, viz. multiply the 
breadth 1.55 by the'depth 1.55 the product will be 
2.4025 ſuperficial feet, which is the content of the 
Baſe (that is, the' Area of either - of the two equal 
ſquares at the ends of the piece) laſtly, multiplying 
thedaid Baſe 2.4025 by the length 17.33 the pro- 
guct'will be 41.635 +, which is the: folid conten 
required. | 

In like manner if the breadth of a ſquared piece 
of rimber, ſuppoſed to be ſtreight--and terminated 
at both ends by two equal long ſquares ( which 
are called the Baſes) be -2.34 feet, the depth: 1.61 
foot, and the length 17.58 feet , [the ſolid content 
will be. 66.23 +, feet ; for (as before) multiplying 
the breadth by the depth, and'that.-produ&t by the 
length, the laſt product. ſhall be che ſolid content 
. required. IC | 01 

Oueſt. 64. If the breadth, . as alſo the. depth of a 
ſquared ptece of-rimber having' equal ſquare Baſes, 
be 1.55 foot, how far ought one'ro meaſure along 
the length of that piece of timber to make a foor 
folid ? 

Anſwer, .416 parts of a foot ,” or 5/inches;very 
near ; which decimal is thus found, viz. Firſt find 
the ſuperficial content of the'Baſe, which will be 
2.4025 (for 1.55 multiplied by 1.55 produceth 
2.59253) Then dividing 1 (to wir i ſolid foot) 
by the Baſe 2.4025 the quotient will be .416 + 
OL 
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or ;4:* parts of a foot, or five inches almoſt, and ſo 
far ought to be meaſured along the length of the 

iece to make a foot ſolid. In like manner, if the 
breadth be 2.34 feet, and the depth 1.61 feet, the 
length forward along the piece to rake one ſolid 
foot will be found .265 parts ofa foot, or three in- 
ches and almoſt ; part of an inch. 

Queſt. 65. If a ſtreighr ſquared piece of timber be 
terminated by unequal Baſes, whereof one contains 
1.92 ſuperficial foot, the other .85 foot, and the 
length of that piece of timber be 17.4 feet ; what 
is the ſolid content, or how many Cubical feet are 
contained in that piece of timber ? 

Anſwer, 23.474 + feet (found out by one of Mr, 
Oughtred*s Rules for meaſuring a ſegment of a Pyra- 
mid in Problem 21. Chapter 19. of his Clavis Mathe- 
mat.) The rule js this. 

Multiply the greater Baſe by the leſs, and extract 
the ſquare root of that product, then multiply the 
ſum of the two Baſes and that ſquare root by one 
third part of the lengthof the ſolid propounded, ſo 
ſhall the laſt product be the ſolid content required. 
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Example. 


The greater Baſe ——1 . 92 
The leſſer Baſe- —0 . 8 
The product of the multiplicationy __ 


of thoſe two Baſes —— — 6320 
The ſquare root of that product I . 2774 
The ſum of that ſquare root and | 

the two Baſes _ 3—4 HO 


 Onethird part of the Jength is .. 
The product of the multiplication ; 
*23 


of the two laſt numbers is the ſolid 


. 4747 
content required———— ——— 


©ueſt. 66. A Pyramid is a ſolid comprehended 
under plain ſurfaces , and from a triangular , qua- 
drangular, or any multangular Baſe , diminiſheth 
equally leſs and lefs till it finiſh in a point at the 
top; now if the ſuperficial content of the Baſe of a 
Pyramid be 5.756 feer, and the height thereof 
14.25 feet (which height is the length of the per- 
pendicular line that falleth from the top of the Py- 
Tamid to the Baſe) what is the ſolid content of that 
Pyramid ? 

Anſwer, 27.341 + feet : for if the Area of the 
Baſe of a Pyramid, be multiplied by one thicd part 
of the height thereof, the produd@ ſhall be the ſolid 
content of the Pyramid ; therefore 5.756 x 4.75 
==27.341 feet—=the ſolidity of the Pyramid pro- 
pounded. 

. Nore, it a Pyramid be cut into two ſegments by 
2 Plane parallel ro the Baſe, one of thoſe ſegments 
will be a Pyramid, and the other will have two un- 
equal Baſes, for the meaſuring of which latter ſeg- 

ment 
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ment, a rule hath been already given in the fixty 
fifch queſtion, the Area of each Baſe being 
known. 

neſt. 67. A Cone is a ſolid, which hath a Circle 
for its Baſe, from whence it grows equally leſs and 
leſs (like a round Steeple of a Church) till it finiſh 
in a point at the top ; now if the Area of the Baſe of 
a Cone be 5.756 feet,and the height thereof be 14.25 
feet, what is the ſolid content of that Cone ? 

Anſwer, 277:341 feet z for if the Area of the Baſe 
of a Cone be multiplyed by one third part of the 
height thereof , the product ſhall be the ſolid con- 
tent of the Cone. 

Note, If a Cone be cut into two ſegments by a 
Plane parellel to the Baſe, one of thoſe ſegments 
will be a Cone, and the other ſegment will have 2 
unequal Baſes which are Circles, the ſolidity of 
which latter ſegment may be found out by the rule 
before given in the 65 queſtion, the Area of each 
Baſe (or circle) being known. 

Oueſt. 68. A Cylinder is a ſolid which may be 
well repreſented bya Stone-roll, ſuch as are ufed in 
Gardens for the rolling of Walks. Now if the cir- 
cumference of a Cylinder be 4.57 feet, and the 
length 3.25 feet, what is the ſolid content of that 
Cylinder ? 

Anſwer, 5.4 + feet, thus found out : Firſt by the 
help of the given circumference 4.57, find out the 
ſuperficial content of that Circle) being the Baſe of 
the Cylinder)which content (by the preceding 57th 
queſtion) will be found 1.6619 + foot,then multiply- 
ing the ſaid 1.6619 by the given length 3.25, the 
the product will be 5.4008 which is the ſolid con- 


. tent required. 
Duff, 
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Queſt. 69. If the Baſe of a Cylinder be 1.6619 
foot, how much in length of that Cylinder will 
make a foot ſolid ? 

_ Anſwer, .601 parts of a foot z For 1 (to wit, t 
ſolid foot) being divided by the baſe 1.6619, gives 
in the quotient the decimal .601 + for the length re- 
quired. | 

Queſt. 70. A Globe is a perfect round body con- 
tained under one Plane ; in the middle of the Globe 
there is a point called the Center, from whence all 
ſtreight lines drawn to the outſide are of equal 
length, and called Semidiameters, the double of any 
one of which is equal to the Diameter of the 
Globe; now if the Diameter of a Globe of Stone 
be 1.75 feet, how many feet ſolid are contained in 
that Globe 

Anſwer, 2.807 + feet, for as 21 is in proportion 
to 11. Or as 1 ist0 .5238, ſo is the Cube of the Di- 
ameter to the ſolid content of the Globe : There- 
fore, multiplying alwayes the Cube of the Diame- 
ter by the ſaid decimal .5238, the product ſhall be 
the ſolid content required : So the Diameter 1.75 
being firſt multiplied by it ſelf, the product will be 
3.0625, which multiplied by the ſaid 1.75, gives 1n 
the product 5.359375, tOwit, the cube of the dia- 
meter, which being multiplied by .5238, the pro» 
dutt thence ariſing will be 2.807 +, which is the ſ0- 
lidity of the Globe propounded, 

Oueſt. 71. What is the Diameter of a Globe of 
ſtone which contains 4 cubical or ſolid feet ? 

Anſwer, 1.96 + foot, for as 11 is in proportion 
to21, Or a$1 is to 1.9099909 {0 is 4 (the ſolid con- 
tent given) to a fourth proportional, to wit, 
7.636363 + whole cubick root is 1,96 tghe diameter 
required. Con- 
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Concerning the gaging of Veſſels, 


The eaſieſt and apteſt wayes for practice in ga- 
ging, are thoſe which are perform'd by the help of 
Tables, or Gaging rods purpoſcly compogd : Ne- 
vertheleſs to give the Reader of this Treatiſe ſome 
light in this matter , I ſhall here inſert one rule to 
find out the nbmber of Gallons coxitained in a full 
Tun, Pipe, Hogſhead, Barrel, or ſuch like veſſel, 
according to Mr. Wingate's way of reducing a Veſſel 
to a Cylinder, The Rule is this; 

Having found the difference of the two diameters 
at the bung and head of the veſlel, take 7 of that 
difference and add it to the leſſer diameter ; then 
ſquare that ſum and reſerve the product ; that done, 
it the content be required in Wine gallons mulriply 
the product reſerved , this decimal fraction .0034, 
and the length of the veſſel, one into the other (ac- 
cording to the Rule of continual Multiplication )ſo ſhall 
the laſt produCt be the number of Wine gallons re- 
quired : but if the content be required in Ale gal- 
lons, multiply the product before reſerved, this-le- 
cimal fraftion .0027, and the length of the vellel, 
one into the other continually, ſo ſhall the product 
be the content in Ale gallons : This Rule I ſhall firſt 
explain by two queſtions, and then ſhew how it is 
raiſed. 

welt. 72. If the diameter at the bung of a 
veſſel be 32 inches, the diameter at the head 28. 2 
inches, and the length 39 _— (which dimenſions 

| E k are 
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are ſaid to agree very near with thoſe of an Engliſh 
veſſel called a Pipe) what is the content of that veſſel 
in Wine gallons ? 

Anſner, 126.278 Wine gallons, that is 126 Wine 
gallons and about a quart more (found out by the 
rule above given, as will þe manifeſt by the follow. 
ing qperation. 


Explication, 
The Dijameter at the bung. TW. 
The Diameter at the head 28. 2 
Theig difterepce — 3.8 
Which multiplied by 77 , that is,—o . 7 
The product will be——-—— 2 . 66 


Which agded to the leſſer diz-2,, 86 
meter gives the mean diameter 3 

Which mean diameter being 
ſquared ( that is , multiplied by it >952 . 3396 
ſelf) produceth ——--——— 

Which product multiplied by-—-—o . 0034 
Fhe product thence ariſing will be—3 . 2379+ 
Which multiplied by the length of _ 

he Vii gpmerr——— cnt. -cnhur | : 

. Theprodugtis the number of Wine? 

gallons ſought, viz. $ 


O 


126,278 + 


Queſe 73. If the diameter at the bung of a barrel 
be 23 inches, the diameter at the head 19.9 inches, 
and the leggth 27.4 inches ; what is the content of 
that barrel in Ale gallons ? | 

- Anſwer, 36.931 Ak gallons, that is 36 galons 
and abqut 2.quarter of a Pint more(found out by the- 
preceding Ryule.) | 


Ex p licati on. 


Queſtions; 


Explication. 
The diameter at the bung ——————23 ; 6 
The diameter at the head —— -———19 . g 
Their difference —.L 
Which multiplied by ;2, that i is —O0.7 
The product will be ——— - WRT 
Which addedto the leſſer diameter, _ 22 . 07 


gives the mean digmeter——-— 
Which mean diameter being ſqua- 

red (that is, multiplied by it ſelf ) 487 . 0849 

produceth GR—_ 
Which product multiplied bm O . 0027. 
The product thence ariſing is —I , 315+ 
Which mulriplied by the [ng 4 

Wer —nmarnnn EIN 
The product is the number of Aled _ 

gallons ſought, towit—————$ rats 


The reaſon of the Ryle, 


Two things are taken for granted in the ſaid 
Rule,viz. Firſt, it is ſuppoſed that if ;2 of the dif- 
ference of the two diameters at the bung and 
head, be added to theleſſer diameter, the ſum ſhall 
be an equated or mean diameter ( near enough for 
practical uſe though it be not exact ) viz. If there 
be a Cylinder whoſe diameter is equal to that 
mean diameter, and whoſe length is equal to the 
length of the veſſel, that Cylinder ſhall be equal 


to the capacity of the veſlel _ near. A —- 


Kk 2 zhe 
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the ſaid Rule preſuppoſeth that 231 cubick inches 
areequal to a Wine gallon, and 282 equal to an 
Ale gallon ; concerning which equalities ( eſpe- 
cially the latter) Artiſts differ ſomewhat in their 
experiments ; but according to any equality which 
in that particular ſhall be agreed on, from this that 
follows a rule may be framed , and Tables thence 
calculated for gaging a full veſleI without conſide. 
Table error. 

Taking then thoſe two things above mentioned 
for granted, we may rightly infer that if a Cylin- 
der hath for its Baſe a Tircle whoſe ſuperficial con- 
tent is 231 inches, every inch in length of that Cy- 
hinder will contain 23 1 cubick inches, or one intire 
Wine gallon ; Now foraſmuch as all Circles 
are in ſuch proportion one to the other as the 
ſquares of their diameters, it ſhall be as 294. 1 1844, 
(to wit , the ſquare of the diameter of that Circle 
whoſe ſuperficial content is 231) 1sto 1 (to wit, 
the ſuperficial content 231 conſidered as the Baſe of 
one Wine gallon; ) or as 1 is to .0034; So is the 
{ſquare of the equated (or any other) diameter , to 
the ſuperficial content of thar Circle in Wine gal- 
lons and parts of a gallon, which conteat multi- 
plied by the length of the veſſel will produce its 
ſolidity or capacity in Wine gallons : Therefore 
the firſt part of the preceding rule for finding of 
the number of Wine gallons contained in a full 
veſſel is manifeſt : And after the ſame manner, ſup- 
poſing as before 282 cubick inches are equal to an 
Ale gallon , the decimal .0027 preſcribed in the 
ſaid rule will be found out. 

Upon thoſe grounds Mr. Winoate compos?d his 
Gaging rod; Mr, Orghtred alfo in his circles of 

| Proportion 
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Proportion hath delivered another rule for Gaging, 
from whence his Gaging rod is deduced ; bur 
the particular conſtructions of thoſe .rods, and 
likewiſe th? making of Tables for the ſame pur- 
poſe, being handled by ſeveral Artiſts, I ſhall not 
inſiſt upon them. 

Now if the induſtrious and more curious Arith- 
metician, after he is well exercigd in vulgar Arith- 
metick, deſires further knowledge in finding out 
the Anſwer of ſubtil Queſtions about numbers , 
his beſt Guide will be the admirable Alzebraical 
Art , which diſcovers rules for the folving of Pro- 
blems , as well Arithmerical as Geometrical, that 
are above the reach of any of-the rules of common 
Arithmetick, or practical Geometry, as may 
partly appear by the two rules in the aforegoing 
52 and 65 Queſtions , as alſo by'the two follow- 
ing Queſtions, wich which I ſhall conclude this 
Chapter. 

©meſt. 74. To find two numbers in a given pro- 
portion, ſuppoſe the leſſer ro rhe greater as 2 to 3 
and ſuch, that if the leſſer number be added to the 
ſquare of the greater, alſoif the greater number be 
added to the ſquare of the leſſer, the two fums ſhall 
be ſquare numbers whoſe roots are expreſſible by 
rational or true numbers (fraCtions being admutted 
for numbers.) | 
Anſwer, ,z and 4. 
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The Proof. 

The ſquare of 3 ( the greater num-T _ , 
ber ) 1s NO I ES » 
To which adding the leſſer number — 

The ſum in its leaſt terms will be 

Which is a ſquare number, whoſe? , 
YODLIS————— — 

Again , the ſquare of +; ( the leſſerp , 
number) Is _—_ — — d 

To which adding the. greater num- 
DEſ———— command Th 

The ſum in its leaſt terms will be ha 

Which is a ſquare number whoſe my D 

s 


15—— 


x 
T5 

_ 49 
450 


Alſo the faid numbers ,3 and ,3. are one to the 
other as 2 to 3, wherefore the queſtion is ſolved, 
Which numbers ;; and 2 are found out by this fol- 
lowing 

Theoreme. 


If the fraction & he divided into any two parts z 
either of thoſe parts being increaſed with the 
{quare of the other part ſhall give a fraction having 
a rational ſquare root. 

Wherefore by dividing 3 into the two fraftions 
75 and ;3, which are in the preſcribed proportions 
bf 2 to 3, thoſe frattions will ſatisfie the conditions 
in the queſtion propounded. 

Likewiſe theſe two fractions ,.732 and 33534 
will anſwer the queſtion, and are found out wath- 
out extracting any root ; but the manner of finding 
out the ſaid Theorem and laſt mentioned fraCtions, 
I ſhave ſhewn in the 24th queſtion of my third book 
of the Elements of Algebra. Oueſt. 


wi © 
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Queſt. 75.To find 3 numbers,ſfuch that the ſquare 
of any one of them being added to the other two 
numbers, the ſum of ſuch addition ſhall be a ſquare 
number, whoſe root is a rational number. 
Anſwer, 1, g, and5. 


The Prodf. 
Firſt, the ſquare of the firſt numer 


IIS ——— 
To which adding the ſecond _ 
third numbers £ and 2£,' the ſum will beS ? 
Which is a ſquare number vRone 
root I1——- - 
Secondly, the ſquare of the ſecond? , 
number Li$g———- ————_— bs 
To which adding the firſt and third 
numbers 1 and; , the ſum in its leaſt & © 
terms will be 
Which is a ſquare number whoſe ;, 
root Is —— BS 
Thirdly, the ſquare of the third _ are 


1 - 


_ — ————— 
> — 


— —— 


ber 25 1s ———— 
To which adding the firſt and ſecond 
numbers 1 and; the ſumin its leaſt terms > =-; 
will e—— —— —— 
Which is a ſquare number "I , 


roOt 1s p— —_ 


Wherefore it is manifeſt that the three numbers 
t, 2 and 2£ will ſatisfie the conditions in the que- 
ftion, which may be ſolved alſo by other numbers, 
but the manner of finding them out I have ſhewa 1n 
the 32 Queſtion of my third Book of the Elements 


of Alzebra, Kk 4 CHAP: 
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CHAP. XI. 
Of Sports and Paſtimes, 


Probl. I. 


To diſcover a number which any one ſhall have in his 
mind, without requiring him to reveal any part of that 
or any number what ſoever. 

Fter any one hath thought upon a number at 
pleaſure, bid him double it, and to that doy- 
ble bid him a id any ſuch eyen number which you 
leaſe to aſſign, then from the ſum of that addition 
et him reject one half, and reſerve the other half : 
Laſtly,from this half bid him to ſubtract the number 
which he firſt thought upon; then may you boldly 
tell him what number remaineth in” his mind after 
that ſubtraction is made, for it will alwayes be half 
the number which you aſſigned him to add. 
For example ſuppoſe he thought upon 6, the 
double thereof is 12,to which bid him add ſome cyen 
umber at your pleaſure, ſuppoſe 4, ſo will the ſum 
G 16, whereof the half 1s 8, from which if he 
ſubtract 6- (the number firſt thought on) the re- 
maindex 1s 2 (to wit, half the number 4, which was 
by you aſſigned to he added;) which remainder you 
diſcover,notwithſtanding all the operation was per: 
formed in his mind , without his making known 
of any number whatſoever. Note, that the adding 
of an even number as aforeſaid is not of neceſſity, 
but only to avoid a fraion which will ariſe by ta- 
king the half of an odd number. he 
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The reaſon of the Rule. 


If to the double of any number (which number 
for diſtinion fake I callthe firſt) a ſecond number 
be added, the half of the ſum muſt neceſſarily con. 
ſiſt of the faid firſt number, and half the ſeconds 
therefore if from the ſaid half ſum the firſt number 
be ſubtracted,the remainder mult of neceſſity be half 
of the ſecond number which was added, 


Probl, II. 


T'wo numbers , the one even and the, other odd , being 
propounded unto two perſons, to the end they may 
(out of your ſight) ſevegglily chuſe one of thoſe num- 

heſe numbers each per- 


bers ;, to diſcover which)? 


ſon ſhall bave choſen, 


Suppoſe you nave propounded unto Peter and 
John two numbers, the one even and the other odd, 
as 10 and 9 , and that each of thoſe perſons is to 
chuſe one of the ſajd numbers unknown to you, 
Now to diſcoyer which number each perſon ſhall 
have choſen, you muſt take two numbers, the one 
even and the other odd, as 2 and 3; then bid Peter 
mulciply that number which he ſhall have choſe, 
by 2; and cauſe John to multiply that number 
which he ſhall have choſen by 3 ; that done, bid 
them add the two products together, and let chem 
make known the ſum to you, or elſe demand of 
them whether the ſaid ſum be even or. odd, or by 
any other way more ſecret endeavour to diſcoyer it, 
by bidding them to take the half of the faid _. 
or 
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for by knowing -whether the ſaid ſum be even or 
odd, youdo obtain the principal end to be aimed 
at,, becauſe if the ſaid ſum bean even number, then 
infallibly he that multiplied his number 'by your 
odd number (to wit, by 3) didchuſe the even'num- 
ber (to wit, 10; ) bur if the ſaid ſum happen to be an 
odd number, then he whom you cauſed to multiply 
his namber by your odd number (to wir, by 3) did 
infallibly chuſe the odd number (to wit, 9.) 

For example, if Peter had made choice of 10, and 
Fohn 9, ſuppoſe you willed Pcter to multiply his 
number 10 by 2, andFohn, to multiply his number 
9 by 3; the products will be 20 and 27, whereof 
the ſum is 47, which being an odd number, you 
may thence conclude that Fohy whom you canſcd to 
multiply tis number by 3, did chnfe the odd num- 
berg, and therefore Peter did chnfe 10. But if 
you had willed John to have multiplied his number 
9 by 2, and Peter to have multiplied his number 10 
by 3, the produtts would have been 18 and 30, 
whereof the ſum 1s 48, which is an even number, 
from whence you may infer that he that multiplied 
his number by 3 did chuſe the even number, and 
therefore Peter had choſe 10, and John 9. 


Demonſtration. 


The reafon of the ſaid rule is very eafie, and de- 
p=ndeth principally _ the 28and 29 Propoſitions 
of the gth Book of Euclid; for one may infer 
from the 21 of the ſame Book, that an even number 
multiphed by any number whatſorver produceth 
21} even number , but an odd number 1s of a diffe- 
rent nature, for ifit be multiplied by an even num- 

ber 
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' ber, the produtt is an even number ( bythe ſaid 28 
ropofition; ) andif it be multiplied by an odd num- 
r, the product is odd (bythe ſaid 29 propoſition.) 
Therefore if in making this ſport it happeneth that 
the even number be multiplied by your odd num- 
ber, both the produtts ſhall. be even, and conſe. 
quently the ſum ſhall be infallibly an even number 
(by the ſaid 2r propoſition.) Bur if it happen that 
you cauſe the odd number to« be multiplied 
your odd number , that product wilt be odd, and 
the other product even , therefore the ſum of theſe 
two products ſhall be an odd number (as Claws 
hath demonſtrated upon the 23 of the gth of Eu- 


clid. 
Probl. 3. 


eA certain number of diſtintt things being propounded, 
to diſpoſe them in ſuch an order,that caſting away at- 
wayes the ninth, or the tenth, or any other that ſhall 
be aſſigned, unto a certain number, thoſe remaining 
may be ſuch as were firſt intended to be left. 


This Problem is uſnally propounded in this man- 
ner, viz. fifteen Chriſtians and fifteen Turks be- 
ing at Sea in one and the ſame Ship 1n a terrible 
Storm, and the Pilot declaring a neceſſity of caſt- 
ing the one half of thoſe Perſons into the Sea, that 
the reft might be ſaved ; they all agreed that the 
perſons to be caſt away ſhould be fer out by lot af- 
ter this manner,v:z. the thirty perfons ſhould be pla- 
ced in a'round form like a Ring , and then be- 
einning to- count at one of the Paſſengers, and 
proceeding circularly , every ninth perſon ſhould 


be caſt into the Sea , until of the thirty perſons 
there 
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there remained only fifteen, The queſtion is, how 
thoſe thirty perſons ought to be _ » that the 
tot might infallibly fall upon the fifteen Turks, and 
not upon any of the fifteen Chriſtians ? For the more 
eaſie remembring of the rule to reſolve this que- 
ſtion, I ſhall preſuppoſe the five vowels, ae, , o, u, 
to ſignifie five numbers, to wit, (a) one, (e) two. 
(5) three, (0) four, and (#) five; then will the rule 
it ſelf be briefly comprehended in theſe two fol- 
lowing verſes. 


From numbers, aid and art 
Never will fame depart. 


In which verſes you are principally to obſerve 
the vowels , with their correſpondent numbers be- 
fore aſſigned, and then beginning with the Chrs{ti- 
ans, theyowel o (in form) 1ignitieth that four Chr;- 
ftians are to be placed together ; next unto them, 


the vowel « (in mum) ſignifieth that five Turks are - 


to be placed; In like manner e (in bers) denoteth 2 
Chriſtians, a (In aid) 1 Turk, i (in aid) 3 Chriſtians, 
& (in and) 1 Turk, a(10 art) 1 Chriſtian, e (in ne) 2 
Twhks, e (in ver.) 2 Chriſtians, z (in will) 3 Turks, 4 
(in fame) 1 Chriſtian, e (in fame) 2 Turks, e (in de) 2 
Chriſtians, @ (IN part) 1 Turk. 

The invention of the {aid Rule, and ſuch like,de- 
pendeth upon the ſubſequent demonſtration, wiz, if 
the number of perſons be thirty , let thirty figures 
or cyphers be placed circularly, or elſe in a right 
line as you ſee, 


QOOOQOODOCOOCOCCOCCOCCCOCOCOCCOCOCOCOOCO 


That done, begin to count, from the firſt, and 
mark 
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mark the ninth (or what other ſhall be aſſigned) by 
putting a point or croſs over it ; then count for. 
ward from that which you have marked, and place 
another point over the next ninth ; and continue to 
do the ſame, beginning again when you ſtall be at 
the end ( if the cyphers are placed in a right line) 
and paſſing over thoſe, which you ſhall have alrea- 
dy marked, until you have marked the number re- 
quired, as in the example propounded, until you 
have marked fifteen, for then all the cyphers marked 
ſhall be thoſe which muſt be caſt away, and the 
others thoſe which ſhall remain. Hence it is evi- 
dent, that if you obſerve how thoſe cyphers which 
are marked, are diſpoſed amongſt thoſe which are 
not marked,you will eaſily make a rule for any num- 
ber whatſoever. 

By this invention (as ſome do conje@ure) the fa- 
mous Hiſtorian Foſephws the Few , preſerved his life 
very ſubtilly in the Cave, to which himſelf and 
forty of his Countreymen had fled from the furious 
and conquering Romans at the Siege of Jotapata : 
for his ſaid Countreymen having moſt wickedly re- 
ſolved to kill one another, rather than yield to 
their enemies, he at length (when no arguments 
that he could uſe would diſſwade them from ſo hor- 
rid an act) prevail:d with them to execute their tra- 

ical deſign by lot; and ſo by the help of the afore- 
Pd artifice (as we may ſuppoſe) himſelf with one 
other perſon only remaining alive, after the reſt 
were inhumanly murthered , they agreed to put an 
end to the lot, and thereby ſave their lives. This 
ſtory you may ſee t large in the fourteenth Chapter 
of the Third Book of the Hiſtory of Foſephw of the 

Wars of the Jews. 
Probl, 
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- Probl. 4. 


Many numbers which proceed from 1 or unity in a pro- 
greſſion, according - the natural order if ms + 
( ſuch as theſe, 1,2,344,5,6,&C.) being placed in a 
round form like a Ring, to diſcover which of thoſe 
numbers any one ſhall have thought upon. 


Let any multitnde of numbers. in the aforeſaid 
progreſlion, iluppoſe theſe 10, towit, 1. 2. 3,4-5.6, 
7+8.9.10. be written upon 10 Ivory counters (or 
for want thereof upon 10 ſmall pieces of paper) 
which may be repreſented by theſe 10 letters, A. 
B.C,D.E.F.G.H.LK.L. viz. ſuppoſe 1 to be written 
upon the counter A, 2 upon B, 3 ypon C, &c, 
Then having placed thoſe Counters circularly as 
you ſee (with their blank faces uppermoſt, and the 
figures underneath, that the ſubtilty of the ſport 


A 
I 
L 10 2 B 
KS + 3 C 
H 8 4 D 
bg 'Y 5 E 
| 6 
F 


may the better be.concealed) let any one think up» 
en any number of unities which doth not exceed 
10; that done bid him touch one of thoſe Coun- 
ters at pleaſure, and to the number on the, back- 
fide of the counter. touched (which you cannot be 
Ig2orant of, having noted well the place of 1 - 
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A) add ſecretly in your mind , the juſt number of 
all the counters, and reſerve the ſam ; then bid 
him imagine in his mind the counter touched to 
be the number which he thought , and from that 
caunter ro count backwards ; until he ſhall have 
made up the aforeſaid ſum, which you reſerved, fo 
will his computation infallibly end upon the coun- 
ter upon which the number thought. upon is writ- 
mi. 

Fax.example, ſuppoſe that he thought 7 or G,and 
that he touched B, to wit, 2 Add to 2 the number 
of all the counters , to wit, 10, fo the ſum will be 

12; then bid him to caunt unto 12 beginning at B 
going backwards, and efteeming B to be the num- 
ber thought, to wit 7, fo will 8 fall upon A, 9 upon 
L, 10 upon K, 11 upon H, and laſtly, 12 upon the 
counter G, which being turned up will ſhew 7 the 
number thought. 

The reaſon of this rule is not difficult to beappre- 
hended , twa principles being -prefuppoſed , the 
one is this, to wit, many counters or things whats 
ſoever being diſpoſed orderly 'one after the other, 
in one continued line , whether it be right or cir- 
cular ; if you value or name the firſt counter to be 
ſome number of unicies at pleaſure , and continue 
to count forward according to their natural order 
of numbers, until another number be named which 
falleth upon the laſt counter ; or if you imagine or 
name the laſt counter, to be the ſame number of uni- 
ties as before you: put upon the firſt , and conti- 
nue to count backwards unto the firſt counter; I 
ſay, that the ſame number will be named at the end 
of both thoſe computations : for example, in theſe 
9 letters A,B. C. Ds E. F. G. H.K. it the letter Abe 

EAN eſteemed 
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eſteemed to be 4, and from thence you count. for. 
wards unto K, according to the natural order of 
numbers, the letter K will fall upon the number 12; 
In like manner, if you eſteem K to be 4, and count 
backwards from K to A, the*letter A will likewiſe 
fall upon 12. | 


&- N-..-''S. 7. $ $i. 210, Ito T2; 
R238 3 #6 KK 
2. SI 120. = . 75: 466i Fo, 4 


The other principal is this, to wit , many coun- 
ters being diſpoſed in a round: manner like a Ring, 
if you eſteem any one of thoſe contents to be ſome 
number at plcaſure, and then from that coun- 
ter if you count circularly , until you end upon 
the counter where you began, the number laſt 
named will be equal to the ſum of the number of 
all the counters, and of the number which you put 
upon the firſt counter ; for example ; 1f D be one 
of 10 Letters placed in a circumference , and that 
imagining D to be 7, you begin with it, and 
count round the whole circumference , according 
to the natural progreſſion of numbers, till 
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you end with 'D where you began ; the number '17 
which is compoſed of-10'and 7 will neceſſarily fall 
upon D ;; for 9 (which is the number of leccers in 
the circumference 'belides D ) being added to 7 
(which was firſt put upon D) makes 16,co which 1 
being added ( becauſe L) doth end as well as begin 
the circumference)» the ſum is 17. * 

Now theſe two principles being preſuppoſed , it 
will not. be difficult ro:apprehend . the reaſon of the 
aforeſaid” rule in all-caſes, that can happen; for 
imagine that one hath}; thought upon 77, or: the 
counter G, then that counter whichhe fhall touch 
mult either be the fame counter G or ſomeother 
that proceedeth or followeth G. 

Firſt, therefore ſuppoſing the counter or num- 
ber touched to be the ſame with: the number 
thought, the truth of the rule will be chen- evident, 
for by the rule given, he ſhall begin to count from 
the ſame G unto 17, -putting 7 upon G, therefore 
by the ſecond preſuppoſition the number 157 wall fall 
upon G, | 

Secondly, imagine that he touched a counter or 
number following G the number thought, as L or 
10. then according to the rule adding 10 (the mul- 
titude of all the counters placed circularly) unto 10z 
or L ( the counter touched ) bid him: count: back- 
wards unto 20 by beginning at L, andeſteem L to 
be 7, Now becauſe-by 'beginning'to count at G 
which is 7, and proceedingto count forward, the 
number 10-will fall upon L ; therefore by the firſt 
preſuppoſed principle, ,if we eſteem L to be 7 and 
count-.backwards, the number 10 will infallibly fall 
upon'G, and then the number 20 ſhall alſo fall upon 


the ſame G by the ſecond preſuppoſed principle. 
PP? - 4 LI Laſtly, 
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+ Laſtly; imagine he' touched ſome ziunther/ of 
counter: whichprecedeth 7 the; number ſavght, as 
B-or 2; then adding 10 to'2, you are to bid him 
count unto 12, hehaving firſt imagined'B tobe the 
number thought 7, and: going * backwards to A, L, 
K, &c. Now: becauſe by proceding to count at B; 
which is 2, and beginning to' count forward to-C; 
D, &c:-the number.7 faikth.upon G; therefore if 
one imagineithat G is 2:, and: from thence count 
backwards towards. F, E, &c.;the:number. 7 will fall 
upon B (bythe ficſt preſuppoſed-principle;) there- 
fore when one aſlumeth Bro'be7, and counteth ro- 
wards A, L, &c. to any aſligned number, it is inef- 
fect as much as when one imagineth G to be 2, and 
ccunteth towarcs .F, E, &c. unto the faid afligned 
number, for each of thoſe computations will end iti 
the ſame point; but it is: manifeſt. (by. the ſecond 
preſuppoſed principle) that eſteeming;'G to; be 2, 
and counting towards F,E, D, &c. round the whole 
circumference, the number 12 will fall upon the | 
ſame G. And becauſe G being ſuppoſed to be 2,and 
counting 'on the ſame coaft as before; the number 7 
falls upon Bz' therefore if.the computation he' con- 
tinaed on the ſame coaſt from; B 7 unto 12, the 
number 12 will fall upon the ſame G.- 'So' thar the 
practice'ot: this: ſport in all its caſzs 1s fully. de» 
monſtrared.' - ..: 

Note,:thatito the' number- of the counter. tou- 
ched your: may not only add thenumber of. all the 
counters'once (as the rule:direds) bur twice. thrice 
or more. times : for examplc,. B;beimg touched; you 
may cauſe hin to count unto 12, ,0r unto 22, 0r-t0 
32, 42, &c.'\ the reaſon whereof is evident from: the 
{econd prefuppoſed principle. . -. met $02 

» Probl. 
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=” 
we # + 


| Probl, + 


Many numbers being ſhowed hy pairs,to'wit, twoby two, 
. |-uaro any one , that:he. may think upon' any one of 
_\tboſe pairs at pleaſure 3, tordiſcover the pair that was 

thowght upon, fs & 


| Let, 2a numbers, ſuppaſe theſe , .1.2.3:475.6.7-8. 
910.1112 13; 14. I5..16, #7. 18.19. 20: be writ- 
ten upon Ivory counters: (dr for want thereot upon 
{mall pieces of paperY-tb wit ;/ 1 upon one coun» | 
ter, | 2 yupan-anorher;-3' vpn: a thisdy.&c- . Then 
diſpoR; them :into 'pairs':as/you ſceis; win. Suppoſe 
1 and 2 to be. one pair,s and four tobs another 


AF 5's. ULM, 
(1 I Þ» ©1 = : 
F»- 74 6 
} 7: 
| "M' * 26 
# IF. of F2 
| (FSIET' 
15. 16 
17: 18 
19. 1:20 


pair, &c. and of theſe pairs let any one think upon 
which pair he pleaſeth. That done you are to di- 
ſtribute the ſaid 20 numbers in ranks, 1n the form 
bf.'a Jong, ſquare, until there be 5 numbers in 
length, an4-4 in breadth, after this manner, viz, 
| "= Lay 
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Lay the three firſt numbers 1, 2, and 3 in arank (a 
' you ſee in the ſecond figure)! from 4 towards B; 
then place 4 underneath 1, and 5 after 3 (in the 
faid rank AB.;) Again placei:6'ynder. 4,-and-7'aftir 
5 (in the ſaid'rank AB:): Ehen place'$ under's;al- 
10:9. 10. 11-on-tthe-right:hapd. of 4 in thexapk- CD. 
Again place 12 under 9g, and 13 on the: right hand 
of 11 in therank CD. and 14 under 12. Moreover 
place.r5; 16.17. on the rightband-of 12in che rank 
EF; Laſtly,oplace 18. 19. 20. on the right hand of 
114/1n-the:.rank. GH; fo; will: all the: :numbers ' be 
' ranked:as:yon:fee in the Table. That: dong,' you 
are to.demand of him:that thought: upon-ewo num- 
bers as aforeſaid. in what rank or ranks! the faid 
pumbers do happenito be found, viz. : © © 


Ajiſ 2] 3hs1l 7 | 
Cl4| 9.| 16 {{1h | 13 [D 
E |6|-12 | 15 {216 | 17 F 
G|8|14[18jw] 20 [H 


in which of the ranks AB, CD, EF, GH, or in 
which two of the faid ranks : now if he anſwer that 
the two numbers which he firſt thought upon are-1n 
the firſt rank A B. then 4-and: 2 ſhall be the num- 
bers thought upon ; if in the ſecond CD, then 9 
and 10 ſhall bz the numbers thought; if in the 
third rank E F, then 15 and 16 ſhall be the numbers 
thought : ' if they are inthe fourth rank GH, then 
19 and 20 ſhall be the numbers thought; ibut if he 
ſhall ſay that the numbers thought are in different 
ranks, [then yon are-heedfully. to mark.'the ſaid 
numbers '1 and 2, 9 and 1o, 15 and 16,49 en 
| whi 


tte ade bed,  - 


' there find 8 one of the numbersthougbt ; then feek 
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which may. be called thekeys-of ithe ſport ,-ib're+ 

rd they ſerve nor only to diſcover the rwo:nums 

rs''thought; 'when they are - both-4n one/and 'the 
fame rank/(as aforeſaid) -buc--alfo when theyare in 
two different ranks, for in this .latter 'caſe 28 foon 
as it-hath been' declared to you- in which two ranks 
the/two numbers thought-are placed , yon! muſt 
take. the key of the'bigheſt of:tlioſe two ranks, and 
defcendipg 'in-a down right: line: from 'the* firſt 
number of that: key--unto "the i lower. 'of the-'faid 
two ranks, you fhall there-fnd- one- of 'the'twa 
aumbers thought, \ and upon the! right hand- of the 
ſecond number of the faid key, at the ſame diſtance 
ſidewiſe from the ſecond number of the key, as one 
of the numbers thought was diftant from the firſt 
number of the key, you ſhall findthe other number 
thought. Q $6077 7 W341 { 2132! 
- Forexample, ſuppoſe the two numbers thought 
2re'7 and-8, arid-thar it ſhalttbe declared untg-you 
that they are jni/the firſt and fourth ranks ;;take 
then the key of -the' higheſt of :thele two raaks"pt©o 
wit-of the firſt/,, which is 1 and 2;| and deſcendin 
dowh right from 1:unto the fourth rank, you'ſha 


ſidewiſe on the right hand of:2 (the ſecond number 
of the key, a number as far ſeparated ffom 2, as8 
is diſtant from 1, and you will find 7 the other 
number thought. | 

Again, Suppoſe he faith | that the numbers 


»4 $4T " b 


thought #re in the ſecond and third ranks ; take - 


then the key of the ſecond rank which is 9 and 10, 
and deſcending downright from 9 to the third 
rank, you ſhall there find 12 which is one of the 
numbers thought z then ſeek fidewile on the right 
an 
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hand:iof 10 (therſecond-runiber-of the! key) a/nwhy- 
ber: as far diſtant-from! 10 ay 'r2 3s; from 9, -andbyay 
ſhall find.r:r which 1s the other.number thoughtz5c 
:.i The reaſon eragemarvenyc prom a ſerious 
conſideration of thic placing of che:numbers/ acoor- 
dingto. the rules. befare givenz foriitis therebyevi> 
denc that of the tiyo numbers /coupled two: byitmb, 
there can-never biftuhd thats one pair in-one 
and the ſame: rankil ant} of all-the :otlicr pairs-one 
nanber 1s alwayes found: i in onerank/and the _ 
number /in anothdrirhnk./:/ 
| Note.alfo, that this ſport may ; be prattiſed "with 


dcavers perſons at; once, and not Gidly with 20 munil” 


bers, but with ahy futty multitude of numbers which 
| K;produced by Ng hes hcatiaiv of: any. two-.num 
bers: which” differ: by 'x ./or unity} as. $0; which 
_ Be poneny of 5 7 multiplied by 6, and q2 which 
product of the multiplication! of'6 and 7. 
Thwmbich 1s chiefly'tb:be regarded:is .the placing 
of:the {numbers ranks according to the: dire 
Azans:before: giverit: tand: for:! thermore caſte; com> 
prebeading bf that jorder ;i1:have: inthe -follbwing 
Wable:ranked 136 mutnbersin::ther:: dne | places, 
whicirbeiog comparedovith'the: former Table; :arid 
well-viewed ; will þe 4 clberet ifoltration- than cal 


i. 4986 by __ 'words. 
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Probl, 


Up pendin, © 
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7 IEEE " "Probl. '6." | in 
Three Jealow hedruicd with Tiras wives, bring re, 

7Paſs by night vuer a tiver, do find'at the river this 
1, boat which:can carry but two perons at once, and fav 
. want of a Boarrmen they are neceſſitated to rom thems 
-  felves over the river at the” ſeveral times : the Lue- 
-. fttom-.is baw theſe; 6 perſons Jhalhjaſe 2 by 2, ſorhat 
1 1ans of the 3 River may be foand in the company of 
"1 a of 2:men We ſiber buwantd bvigae fend, 1199 


- They mult nafyin this manner, viz. Firſt two wo. 
mer]-paſs, then one of them bringeth. beck the. boag 
gndirepaſſerh with the thigd woman z that done,one 
of the chree women bringeth bagk the boar, and fits 
tingdown upan the ground with her husband per- 
mitteth the other two men to paſs over to find their 
wives; then one ofthe ſaid men. with bis wife bring- 
eth back the boat, and placing her-ypon the cron 
be taketh the other, man and-repaſleth with him 5 
laſtly,the woman which is found with, the three men 
ectereth into the boat, and at twice. :goeth to fetch 
over the other rwa women. 


oF Probl. 7. 


Two: merry C ampanions are to have equal ſhares of $ 
 Galtons of Wine , which are in 4. veſſel containing 
rk&altly$. Gallons ,; now to make this equal partition 
they have only" rwo other empty veſſels, whereof ons 
containeth 5. Gallons, and the other 3 ; rhe queſtion 
is, how they ſhall exattly divide the wine by the help of 
thoſe three veſſels. 


Firſt, from the veſt which contaiteth 8 —_ 
an 


me is full of wine, let. 5 g allons 


yeſſel of 5, cndfrom 
Tg intothe empty veſſcl<fthiree; i there 
gallows within the veſſch af 5. 
> thees i which-are within:the veſſel: of 


> be poured into. the. veſſel of $,-which will now 


gallons within it, that done Jet the: 2\ ga]- 


= whe are ja;the'; veſlel of 5. be pur intothe F 
| veſſel of: 3, then of the. 6. gallons 'of-wine | 
which are within) the- veſſel of 8 fill again the» fige, | 


allon into the veſſel 


and from thoſe 5 pour out 1 
'e6:fill it, ſothere 


of 3,- which wanted only 1 


will retain exactly: 4' gallons within-the -veſſe] of 7 


5and4 gallons within the other two veſſels. This 

ſtion may 'be' reſolved in'/another way , but 1 
leave that as an exerciſe to the wit of the ingenious 
Reader. 29 

Now albeit 'at firſt f ght- it: [may be thought by 
cone, that the tw6-laſt- mentioned Problems cannot 
be: refolved by-any-certain' Rule, but only by my 
whls; ' yet by:infallible argumentation and. di 
courſe ; the ſolution: of thoſe queſtions maybe 
found our or elſe the impoſſibility: of taem, if by 
chance they ſhould have been, propounded iggpoſſi- 
ble ; as the moſt ingenions Goſper Bacher bath mani- 
fcſtet-in'a littts Book'in the 'Frewch: Tongues inti- 
mailed Problemes phaiſans & deletbables-quti- fe\ font. par 
ves norbres; from which -Book [. have excralted the 
ho, rnnges of-rhis guns. * "OL | F057 
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